#8 4? ¥ “A tte 


‘ 


Soh 
ve 


SBE RR 


Sahistpeees pe 


oa A ' ‘ 


asec 


CALIBA, 

C-201 1S CHOSEN TO 
FULFILL THE OPERATING 
REQUIREMENTS OF EACH 
OSCILLATOR. 

8-13/8-14 


Section VIII 
elt | 

= 

| 

/ 

| 

| 

| 

| 

7 eee 


4-3) 
5 
* 


*H105( NOAA 


itd.e) 
CAPACITANCE VALUES ARE IN MICRO- 


UNLESS OTHERWISE INDICATED, ALL 
RESISTANCE VALUES ARE IN OHMS, 
MICROFARADS AND INDUCTANCE 
VALUES ARE IN MICROHENRIES. 


=| yee aio" 


4 
re SEI-> 


00 5 
00. 


Ts 


_ €-150 


criss 
i$2 1 


C: 


9 


AUDIO OUTPUT 


C14 


DYNAMOTOR 


AN 16-30ARR15-3 


58 sei 


Receiver Complete Schematic Wiring Diagram 


101 DET 


CcR- 


Figure 8-9. 


WIRES TO LIKE NO'S. 


yy 
‘ 


29 | €9 |) 
9 


: 


1y ( 


D dey 


seal eee 

| 
| 
! 
| 

€) ¢al¢ 

aC 

a") (i 


i 


R141 
330 


c-i68 
500 


> 


o 
ov 


| 
& , 
“ "SON S¥IT OL S2HIM 
ou a Paice si Ee ‘ . : 


® 
@ 
& 


CHANNEL 
S-105 @2 
O 
® 
@@ 


4 2 
w pe - 
zu8 ° 
z& 5 
w 
Jie te 
a ee as ties seh 52 
ie ee 289 
226 


- 


CAL > RECEIVE 
K-S502 


goose 
=> CAL 
K- Sor 


oe 


I “cw 
AUTOTUNE CONTROL UNIT 


Sad - 


os fn 


Cw AVC = ret 


Rak 


: aie dy 
RD HS 3 
HRS | g 
: : te 
E i! * : 
g i P| 
ls g ieee 
Z ih 4 
Ig i ee, 8 
z < EEL 
| 3 if HA 
3 sg Vay ea ee rs awe Cg 
— at 
ls sn Ve > | 
, fi i ca 


--—- tt —— ——— 9 IN 


Rae 
a5£°9 
Fors aa 
et : 
aoe pe 
oT Perma 
c a I ~~ 
Bue O88. 
ng ARS St | 
‘ wh oo & "sad n | x : . 
Cd oa Benn ZO | ttc i a OT Bia I 
at . Ses : Fe liaiegtc 9 2 % ‘ I, Pee | 
(Gq ' pe a oe ie 
= ~ Pia 
; 2.6) O23 hte | | 
‘| oe a + j 13 2 | | ~ : ie Set cert RIL a ae | | 
13] oes) | | at ee eer aeeer Sd 
, btee 4700 cee a ae | 
2 z-\17 i 2-115 z-113 z-110 Z-107 
Pe ALTE) ac ' a ae Len \ | 
WIRES TOLIRE NOS. | g SONS ves A Wag} Ged bs} be | 
2 | 
4 
S 
rh N | 
- N 
| z 8 
T tH | 
nN « 
s © | 
qk 
io Hi : | 
LORE: cers der enh 
PA gah | re | 
i ~ 
be “3g | S af 
: 3 
| cae pet || aa 
dowd Ss > 
ay if sx | < ! 
| o lupe fe] | | | 2 | 
= Sd J 
j 
z 
| an 
| D 
&. 


= CS ne ep ee age ae aie ee 
eS Bt ay mad a 


Se L129 -- — — |! 
. FE It | 
eh 


ens 5 | 


) ae ' 
6¢1 


~ 


401 


Py. €01-S 
HOLIMS-Iv> 


4 
a] 
— 
7$° 
Me 
I 
: 
f 
UY 
! 


| SEPA PRN 
— + - 


4 LINN TOKLNOD 3NNLOLNY 


Bee e 


wine eho = 


6-9 ted eames at 


Rie ern 


D6Ci-u 


ae 0/ 


Z| p-OO® 
Ck Fe BLE BS, 


a ry wiv * 6a hee +d tere cad 


—_-_-- oo eo Se Cr 


zs 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
=) 


oe 


o 

wn” 

1 C-401° ee 
OOK 270 b= c 
f= 

4 


A 


re) en 
Ins 
oe eee te 
B 


TW) a. 


+26 5V + © ; = 
RD se 2 
Ce GAG -46) 
t= | 
ee | 
4 ee | 
| P| 
\ - 
> | | ; x { 
Ese : 
/ © © y 8 | 
a| 


2 


| 
| 


<ol- 
a 
| 
| 
ly 
| 
| 
| 
| 
Pe 

ale pm) ONvWa 


on 
3 
v 
alta 
5 
a 
Lae] 
a 
~ 
w@ 
a 
S$ 
N 
Qo °%3 
=! 
Lee 
3 


ney [OY ce 


1COK 7-106 O |2-105 6 


” 
) 
a 
is | 
ere ae 
- : | 
SBA SRE SF Gk YE 


che pol on ahinnosnv 


of at ie 
. ind a Sizs* se 3] 
ae Fae Sh 8 pee a greet ae 7 § 
Fe teste ot Wer ey ee RE Ye! 
er a | 
Chek 2 
a yy | 
R-103 470 
a eee Ree a eee wa 
R-194 i01c| 
“— 7-118 ? 2-117 2-115 a-113 Jeno z-107 6 | 
opi Paty tee ES 
8 Lined] Gad} ba Cad? Lesa AJ} Uy eal = 
: ; 


Uv MN 
L-io8 


R-145 os A 


IX IN 


lee a ee SS —|-|—|-I|- ee ee en ee ee eee 


, aS Hess ne EE pote aoe 


Lot te 


te 0 NIN 


ee 


‘ re : eS | Syne Section VIII 
manpages | ; =e eh Ss 
ar ; a AN 16-30ARR15-3 


A ; 
~ , 
“ 

“ a Pi pers CALIBRATE 
VO eo ee —— | TE TO I ceo -oo : — — — — — — 
Bano 6— Son RSS ee a es) ae a ea P| aN Pay 
| “ely ORF AWPLIFIER 2 | fy TSTLF | _ 8). wie 2 
| 


ae} 


ss : ' 
d 133 5 
ais 
$3 
BE 
=| 
om 


K-50! K-S02 | 


«ALIZ9 
oO 
> 
E75 
139 
‘2 184 
25 
A 
= 
. so: : 
. *« + > 
> ol ad 
S 3 
eR S a 
— 
“ 


p-201 
—=—Oee———— 


P1248 conett- 


R-109 


— = > 


eee ee 


‘ 7 “+105 HOA | 
aw — 
[R-108 y 
een 


R-107 
aan 


x 


"vet = 
LIMITER gay Gere 
v-110 125.7 


*c-201 1S CHOSEN TO 
FULFILL THE OPERATING 
REQUIREMENTS OF EACH 
OSCILLATOR 


’ 


< 


DEDOSODS|.-02 | J 


© 


| & = 
4 mes 

| 

| 

: 

| 


R-101 
100K 


| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 


— 1 
Og 1 
ag 4 ‘Ei 
/ BE Ise e 
fat A} F 
——— =) ] B.! 
| - — 4 NOTE; 
dss}. | PEGERB 2 DYNAMOTOR UNLESS OTHERWISE INDICATED, ALL 
| cerium SN tie | ne tates RESISTANCE VALUES ARE IN OHMS, 
iar CAPACITANCE VALUES ARE IN MICRO- 
| Yeo | |! - MICROFARADS AND INCUCTANCE 
wR VALUES ARE IN MICROHENRIES. 
| a S. | / 3S 
| = le 
° = oe | 
I 3s || 
| \) : 
} 
' | HD L-102 
/ = | HD /. SHY 
; ee 
. *c-302 1s cHostN_¥O oe 
| | FULFILL THE OPRERAT! 2 
| ae | REQUIREMENTS GF ys 
OSCILLATOR. Sle = One 
as ii 
[fae PR, ema 
i \ 
| \ 
| x 
OF FION RAD) NA 
+ ®) 3-104 ‘ 
CHANNEL rat 


nos. 


I-10! 1-102 
TH 


“10 
Se u- 2 


WIRES TO Lin: 


it 


as i WIRES TO LIKE NO'S. 


Figure 8-9. Receiver Complete Schematic Wiring Diagram 


mma 8-13/8-14 


a 
- ts 


Sis APRN 


1 v-200, OL FF OSS 
EOS 12507 

x126 
« 


tags bs 
x 

jew OCT 
c-13! 


-+ : 5 
v) Si i | 
% yn Sv i / | 
< Sit n | p20) 1 tt 
« SSa a emloeten Ampdeeiat pit 8 Veep wane exaceiees 
' 
c-129C ¥ a 
i *y105 NH@ava 
“ig ALF + s 
8éF = ] 3 
EH 
ce ee eee 2 38 
= ee 
© 
C-20! 1S CHOSEN TO 
| FULFILL THE OPERATING 
| Seta oa REQUIREMENTS OF EACH 
ean 12A6 {THO y OSCILLATOR 
| ——__-—., 
2-122 | | | 3} xa S 
| eta tatV oy, 
eee s(===V'E Ste 
\<} H = 
el i ; & 
meee 1 C-185 Se 
nl al Vs 
al he | ely art 
a = 
8 hae [Mee i8 


NOTE; 


— 
DYNAMOTOR : UNLESS OTHERWISE INDICATED, ALL 
D-601 RESISTANCE VALUES ARE IN OHMS, 
CAPACITANCE VALUES ARE IN MICRO- 
MICROFARADS AND INOUCTANCE 


c-601 
8200 VALUES ARE IN MICROHENRIES. 


© 


v-401 
Vv 


Vv 


4 


OT 2 pq us 


P.102 


4-109 


C-149 _. 500 


A ——- PA00)9 2! 
e180 1500 p90 59h 
CA Gee WEY Teg Boe 209cg h"9--- 
152, 1. 500 “Hits S-* 

= rt oll 50 NORD --— at 
$$ - 0000 2 - 
WG-84" 2E 00) OCOOd Ns” 


~~ CO0QQ EN | 


Ayyso Gus 


Fo oS 


| tat | 
wy] OD] G9) “| 
A (ay 4 (Ce 

fan fied (9) (Ay \, (su: Ae 


igs } tf 6 a. on 
ie theese 


Lae? ES 


WIRES TO LIKE NO'S. 


Figure 8-9. Receiver Complete Schematic Wiring Diagram 


PN) int AMG 8-13/8-14 


a 
.% 


ESCOLLINS 


SIH-3 
AIRCRAFT RECGEEVER 


INSTRUCTION BOOK 


phe b, 
, 


Boo; 7m 


f 


ew 


for 


AIRCRAFT RADIO EQUIPHENT 


MODEL SIH-3 RADIO RECEIVING EQUIPMENT 


MANUFACTURED BY 


COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA, U.S.A. 


520 9294 00 


11st9 / 


oe 


ACN ee 


TABLE OF CONTENTS 


Paragraph 


Je 


12, Mechanical and Electrical 


te 


SECTION I ~— GENERAL DESCRIPTION 


G6nera lee. soveue ls is 1st uc e (ous Me. s:0 
Equipment Supplied... 2. 2ee-eee 
Aecessories Kequired But Not Supplied, 
Purpose of Equipment , ... 
Frequency Range. . . « « « e 
Audio Output Characteristics 
Types of Reception. .... 
Successful Operating Limits, 


ae 
b. 


CoML Sa LRNCR. ste 


Temperature e e 6° e e ° 
Alti tude, e e ° e ° e s 


Power Source Requirements, 
10, Type of Control. . 2 se 
11) PTLUENDS «occ ee #8 8) 


a, hechanical Description, 


db, 


Mechanical Characteristics 


Be 
b, 


Electrical Characteristics 


Ge 


C. 
qd, 


Electrical Description, 


C 


SECTION II 


Gene ral ° s s J es e° e e 
Autotune Mechanism, .. 


h 


{826,407 ) 0 2 O. 6' 6 'C- eres 8 Fe 


Autotune Electrical Details 
b, Sequence of Operation ,,. 
Primary Power Circuit... 
Receiver Circuit Description, 


a 


° 
rac 


teristics 


e e e e e e e e « & e e e e e e @ 


eo. ¢ -@> F Oe 2 e529 6, Ss. 628 6.6 €¢ 


SECTION JII_ -— INSTALLATION AND ADJUSTMENT 


Installation p'. 9.0.0) 0 .0 0: 6) 8 @ -©@ 
a. Preliminary 9, 620/28. 10. @ 6 16) 28  @ 
b, Receiver Installation Procedure 


Accessories . .. » 


Cc. e 8 
Adjustment . . « «2 eee 
a, General. . eo ee © &@ © 
b, Function of Controls, , 
c, Principle of Operation, 
d, Calibration “EM jaw we fed ye) 
e, Tuning Adjustments, ,.,. 
f, Pre-flight Test. ... 
Go riient Test.) \:. ..... 


11965-2 


° 
e 
e 
e 
° 
e 
J 
> 
e 
LJ 
° 
e 


bows pe 


s 5 


; fe 
hg 1S ea 
. aie £ if 


- Wek rt ed 


ae NOSE has ROBE 
1 Sa i ri arth 


> ae stipe hing ee 


pina" oll’. 

x ae 

ape: BT st eae a “een. toe kereoegee a0) 

sr Olt is Rae, +My “Hy 739 50a ae 


pe 3 pres N - Ae ie «dtm aOR a easidehctea re raed 


Fa i a eo ee ee Pee ‘oddities gale od 
«4 aloe els year cael Rae + 
deep ae Di ac Pe Sort i ; 


aa 


Paragraph 


TABLE OF CONTENTS 


SECTION IV_— OPERATION 


1, Starting the Equipment 
Ge POCeGULE. W. bs aks 
2. Stopping the Equipment 
Geer rocenure! ao uss » 
33 GONETAl CO ecs tare. 
a, Function of the Equi 
b, Notes on Operation, 
4, Routine Operation, . . 
a, Panel Control, ,., 
5. Tuning Adjustments , . 


DO LUSHCCULON Gs cuca? «-¢ 
a, General , . ww oe 
b, Pre-flight Inspectio 
ec, Daily Inspection, , 
d, 100 Hour Inspection 
2s; VACUUM TUDES ict se. ¢ 
a, Precautions for Sati 
b, Tube Replacement Pre 
c, Replacement of Tubes 
3, Trouble Locating in Ins 
Bo PUCKOLOL eile .s ie9 6 
b, Locating Trouble, , 
» Trouble Locating at Rep 
a, Preliminary Checks, 
b, Trouble Locating Sta 
c, Trouble Locating in 
d, High or Low Frequenc 
5, Replacement of Dial Lam 
6, Special Maintenance, , 
a, Mechanical Adjustmen 


b, Autotune Lubrication, 


7, Dynamotor Maintenance, 
ASeBrUSnGR = oc ces = 
DePAIMeCUres) oo ters Ge 
Cpeuommnua ta Cor. 2. oes 
d, Bearings and Lubrica 
Be TOUD LES re ie eo 
f, Armature Winding Tes 


~ 119661 


oertet8 8 © © © © @ @ 


eoeoeteeeeeeeete#ee 8 
eeer#eeterteteesee @ 
O29. 0.0007 £97 0_:0 23, 6.® 
eeese#ee#e%e##%e#eee 8 ®@ 
pm en nt eeeeeeeee® 
ee ee ee ek ee ee ae ee 
P64, 8 88. 0.8 20. 8 076 
eo 8-8. 2-0, ©,.6~8- 0-8. 0.8 


SECTION _V_-— MAINTENANCE 


2 os eo ° 9 e ° e ° ® e @ 
oe eoeeeseseeet¢#e%e#set @ @ 
n 2 e e.060°806CU8 eh6.e e ® 2 @ 
eoeeeeeee#eg?ete#e# ee? ® 
22.9 958) O28 0 @ 7 OF. 07:0) On)8 
sfactory. Tube Life-eairs 
CAULIONS, 5 6 « » 8 6.6 
an on —) 2.0), 87.0728 
talled Equipment, 2 8 0 
7 eee &® © © @ @ @ @ @ 
eo @ 9.0 70) Os) 08 
air Station A AP Py bi 
eeees«?®@6m@m@mUmC<imMC—<C HMUC~CHC<“‘ KSC! 
ge by Stage o2e© 0 © @ 
a Stage Found Inoperati 
WEUSCTLIGLOT. oo ve tallgit sy 
Diels) 6. 0.0 a etene 6.8 
“eee eree ee ee @ 
LAAN Repel Pes oes iets 
eo e@© @8 80 ® ee) 

os ov @ ee veee gees g 
© O85 67.07.80... 0 9 -@ .0 .82@ 
eoeeeeftf ef @ & @ @ @ 
Cr ee ee ee ee ee ee ee ee] 
tion, °oeeef8 @©.6hUhOrmhUC< OMUCUh}F 
e J e ee] ° e es 5 e @ 
t e e ee oe © ® e 6 e 68 


< 


ovoes © eeeee80ee8ee0e08 @ @ @ 


e®eeeeeee® 


oeoeoetinrveeenreeeemUOwmr HOC HOCH GSH SGC eEeHeeeeeeee 


TABLE OF CONTENTS 


Paraeraph Page 
SECTION V_— MAINTENANCE (Cont,) 


raps Receiver Alignment eoreoeevevree ec ee ew © © © © 8 © 5-29 
Ge General 6 01. 6.2.6) lehet.e* «0. es 0 (ele, :0) 0 0° 6.076 2 00,2 -» 5-29 
be lf Girciitunlienment. Procedureist. %isse s56 0 sletuie soe? 
Co Multiplier Alignment, e e es oe 3 e e e ° oe ° e e J e e ® 5-30 
d, R-F Band Pass Alignment Procedure , ..seecescecce Ind 

Tie Tropicalization, Se ele oe .e) Bie 6) 6. 2:0: 7o1s > 0-8: 0 0-6) (ee 5-32 
Ge General orceevevr eee eeersee ee © © eee & & @ 5-32 
b, Coating Material, eoesceeeeses ee ees eee ee @ @ 5-33 
c, Preparation for Treatment. ..eeccccecccceve INI 
d, Methods of Application, oeoeenwneeteeeeeet ee @ 5-34 
e. Drying. © 0.9 (60 @ ele. “elle +0 *.6 26, 00 (8 o@° 8.8.07, 0 2-0 507s 5-35 
f “Protection. fromeToxic-Etrects |. o 6. s° o:,s.0 elsue see Ono) 

a SECTION VI_- TABLE OF REPLACEABLE PA 


Teble of Replaceable Parts © 8 ae ° S ese e © & @ 8 6-1 
Listrotibenutactuterscucs ches ucucheliey cloteierene «Sere «Orel 
Color Gode 


SECTION VII - MISCELLANEOUS DRAWINGS & PHOTOGRAPHS 


11967-1 


s] 


reel 


; ba, San LSD 


e i, 
. 
~ ey 
« » 
a 7 
ac / 
:- * 
‘ 
& - 4 
> 
a ’ » 


. 
y' > 
ye 
“ vets 
” ” 
. 


11968=3 


LIST OF ILLUSTRATIONS 


Title 


Type 51H-3 Receiving Equipment 
Type 51H-3 Receiver Unit 
502 4365 005 Shock Mounting Base 
Type 314P=3 Remote Control Unit 
Receiver Block Diagram 
Autotune Control Unit Functional Diagram 
Singleturn Unit Functional Diagran 
Multiturn Unit Functional Diagram 
Autotune Sequence of Operation 

(Sheet 1 of 2 piace 
Autotune Sequence of 0 tion 

(Sheet 2 of 2 cueetayis 
Primary Power Circuits 
RF Circuits 
IF Circuits 
Detector Circuits ts 
Noise Limiter Circuit ei ge 
Calibration Circuit 
Calibration System ; 
Audio Amplifier Circuit + + 2: 
Automatic Volume Control Circuit 
Tube Placement Diagram 
Test Bench Set-Up ©“ © 4+ + 
Radio Receiver Cabling nigeras 
External Connections to Receiver Unit 
Receiver Plug Connector Details ~ — 
Channel Selector Details ; 
CWeMCW-CAL Selector Details 
Band Switch Details 
Calibrate and BFO Centrol ¢ ~ 


Frequency Indicator and Main Details 505 ayo 


Sensitivity Adjustment Details 
Panel Control Functions 5/* °o#s 
Operating Sequence Block: Diagram 
Oscillator Alignment 

Disassembly View of HF Oscillator 
Disassembly View of LF Oscillator 
Autotune Synchronism Adjustments 
Lubrication Chart 

Lubrication Chart 

Tuned Circuit Locating Diagram 
Tuned Circuit Locating Diagram 
Tuned Circuit Locating Diagram 
Voltage Measurements = Right Side 
Voltage Measurements - Left Side 


se ee 


beet pateitee 


tv : es 
Toh ie 
; 
7 ’ 
( 
- 
a v 
4 ’ ” 
. - t 
, a 
« 
= 
. 
4 ‘ 
= 
ft 
> 
F 
Me 
> a 4 
; 
A 
, yl 
j 
v 2 


LIST OF ILLUSTRATIONS 


Ficur Title 


5-9 Voltage Measurements - Bottom 
5-10 Resistance Measuraents - Right Side 
5-11 Resistance Measurements - Left Side 
5-12 Resistznee Measurerents - Bottam 
513A ' Tube Socket Measurenents 
5-13B Tube Socket Measurenents 
5-130 Tube Socket Measurczents 
5-14. Typical Cvcrations Curve ~~ oH RA A ie 
7-1 Receiver Top Sve o/3/ 
7-2 Teceiver Parts Arrangement = Top 
7-3 Receiver Bottom 
7-4 Receiver Farts Arrangement = Eotton 
7-5 Receiver - Right Side 
es 7-6 Receiver Parts Arrangoment - Right Side 

; 7-7 Receiver = Left Side 
7-8 Receiver Parts Arrangeaent - Left Side 
71-9 Wich Frequency Oscillator, Top Enclesed 1976 
7-10. High Frequency Oscillator, Open 7854 
Tell Low Frequency Oscillator, Top Enclosed 
7-12 Low Frecuency Oscillator, Open 
7-13 Dynemotor Unit 
7-14 CFI Unit, Side Enclosed 
7-15 CFI Unit, Nounting Side 
7-16 CFI Unit, Wired Side | 
7-17 Filter Unit, Bottom Enclosed 
7-18 Filter Unit, Bottom Open 
7-19 Relay Unit, Side Enclosed 
7-20 Reley Unit, Side Open 
7-21 Autotune Castine Assenbly, Top Left Oblique 0774 
7-22 Autotune Casting Assembly, Bottom Right Oblique 
7-23 Autotune Contrcl Unit, Rear View 
7-24 Autotune Control Unit, Front View VS 45 
7-25 Autotune Control Unit Sections 
7-26 Singleturn Unit, Front View 3773 
Te Singleturn Unit, Rear View 8779 
7-25 Singleturn Unit, Sections 
7-29 Multiturn Unit, Front #546 pubes 
7-30 Me TEieuri Units Rear ra¥CRI a ere en 
7-31 Multiturn, Sections 
7=32 Mounting Base Dimensions ~~ ~ 5) OY 
33 Recciver Cutline and Mounting Dimensions *” 

: 7-34 Contre. ox i.ounting Dinensions 

. 7°35 Control 2ox Schematic Diayrea 

7-36 LF Oscillator Wiring Diagram 


12144-1 


LIST OF ILLUSTRATIONS 


. 
Fisure Title 
7-37 HF Oscillator Wiring Diagram 
7-38 Relay Unit Wiring Diagram 
7-39 CFI Unit Wiring Diagram 
7-40 Filter Unit Practical Wiring Diagram 
7-41 Receiver Schematic Diagram 


12145 


6 Se 
? 
‘ 
. 
. 
a 
 , 
co 
s 
] ‘ 
“* 
ee ae R 
: i ee : 
>, , 
¥ r 
oye 


APR renee 


WARNING 


Ree aa OF THIS tired ENT INVOLVES THE USE OF HIGH VOLTAGES cite ARE 
DANGEROVS TC LIFE. OP2RATING PERGOINEL SHOULD AT ALL TIMES OBSERVE ALL THE 
SAF: TY PELES LISTED SELCH DO NcT CHANGE TUEES OR 2.AKE ADJUSTIENTS INSIDE 
EQUiFicwT UY STGH VOLTAGE SUPPLY OX. DO NOT DIFErD UPo: DOOR SWITCHES FOR 
PRODECTIO: BUT ALWAYS SHU. DOWN POWER FQUIFSERT 4:3 OPEN }AT: SWIiCH IN FOWER 
SUPPLY CIRCUTZ. ALWAYS DISCHARST 4:D GROUND CIRCUTTS FRIOR TO TOUCHING THis 


Since the use of high voltares which sre di ngerous to human life is nece 
essary io the sucecssful operetion of the radio transmitting equipment cevere 
b: these iistsuctions, certain agent ae metsures must be c#refully ob- 
served oy the onernting personnel during the edjustment and operrtion of the 
cculpmcitt ¢ 


The major pertions of the equi ees are within metal cebinet enclosures, 
provides wth eccess dours wiich arc generally fittcd with safety interlock 
switches wiich remove déngerous voitngcs within the cabinets when ecccss 


doors arc orcne 


Interlocks cre also provided on certain rcmovatle panels within the cabe 
inetse S&her'pancle, if removed, will not cause interlocks to function and 
will ther:by -llow acccss to circuits carrying voltegces aangerous to hwean 
life ° 


KEEP AWAY FRO- LIVE CIRC'ITSs Under ao ciree:.stances should any person roach 
Within & cebinct with interlocked cctcs while power supply line swit chos to 
the couigmem, cre closic3 or heudle any portic.i of exposed cquiymert whick is 
supplicé with powers; or to cona.ct any apraratus cxtcrnel to the eebincts to 
circuits within the cubincts; or to apply high voliagcs to the equipment even 
for testing purposes while any noneirtcrlocked vortion of the cabinet is rce 
moved. Wheasver funsible in testing circuits, mexc continuity and resistance 
ehecks rvther tnan direcily checking voltage 2t v:rious points when any high 
yvoltuce igs apriied to the transciticr circuits, 


DONT SERVICE OR ADJUSS ALCNss Uiasicr no circwasta ccs should sny person 


reech within e cabinct for tne purpose of servic ing or adjucting the equip- 


ment without the preserec or assistance of aneth.r person capable ef rendore 
ing aid 


DOWT T2iPLR WITH INTERLOCKSs: Door or safety imecrlock switches should not 
be removid er short circuited, nor should reliancc be placed upon tho intere- 
lock switchcs for removing voltages from the cquirment. 
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_ GUARANTEE 


This equipment is guaranteed against defects in material, workmanship 
or manufacture, for a period of one year from the date of delivery, Our 
obligation under this guarantee is limited to repairing or replacing any 
item which shall prove, by our examination, to be thus defective, provided 
the item is returned to the factory for inspection with all transportation 
charges paid, Before returning any i4tem believed to be of defective ma- 
terial, workmanship or manufacture, & detailed report must be sutmitted to > 
the company giving exact information as to the nature of the defect, The 
information shall include, in as much detail as possible, all subject ma- 
terial listed under instructions for replacement of parts, Upon receipt, 
of the report by the company, detailed irstructions as to how the equip- 


ment is to be returned will be issued, Do not return any mA a 
instructed to do so by the company, 
COLLINS RADIO COMPANY 


REPLACEMENT OF PARTS 


In case a replacement under the guarantee is desired, a full report 
must be submitted to the compeny, This report shall cover all details of 
the failure and must include the following informations 


(A) Date of delivery of equipment, 

(B) Date placed in service, 

(C) Number of hours in service, 

(D) Part number of item, 

(E) Item number (obtain from Parts List or Schematic 
Diagram), 

(F) Type number of unit from which part is renoved, 

(G) Serial number of unit, 

(H) Serial number of the complete equipment, 

(I) Nature of failure, 

(J) Cause of failure, 

(K) Remarks, 


When requisitioning replacement parts, the following information must 
be furnished: 
(A} Quantity required, 


(B) Part number of item, : 
(C) Item number (obtain from Parts List or Schematic 


Diagram), 
(D) Type number of unit, 
-(E) Serial number of unit, 
(F) Serial number of equipment, 


NOTE: Blank Service Report form will be found in the appendix of this 
instruction bvok, 
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SECTION I 
GENERAL DESCRIPTION 


1, GENERAL, 


This handbook has been compiled as a guide to the proper installation, ad- 
justment, operation and maintenance of the Model 51H-3 Airborne Radio Receiver, 
Refer to figure l-l for identification of this equipment, 


2. EQUIPMENT SUPPLIED, 


The following table lists the equipment supplied by the manufacturer to=- 
gether with the type number, size and weight of each unit: 
———j— —— : geo across 


— 


{Numerical 


Quantity | Overall Series of 
per Name of Part ;|Part Number Dimensions Weight | Reference} 
Equipment | ___ (Inches) Symbols 


-_———_ —— 


Radio Receiver |520 2544 00 |7-7/8 x 10-3/8 x | 39.5 1b. 


LF Oscillator 21-5/16 

HF Oscillator 

CFI Unit 

Relay Unit | 
Dynamotor 2 me 
Remote poeta 20 3060 00 [6-1/16 x 3-23/32 {1.5 1b. 
eee fe apna 199/32 et 
Power Connector 502 4349 003;1-5/16 x 2-15/32 | li 

x 4-15/16 

Emig es tO panes 5 DOR DOULLOOL | aaiae aiken ae | So otaead 
Control 


1 Receiver Sip’ tom estead ae 10-7/8 31 bs 
ee ca ee es ald 
3. ACCESSORIES REQUIRED BUT NOT SUPPLIED. 


The following table lists the accessories required to complete an instal- 
lation. 


——— 


Required Characteristics 


SS ee 


Fixed aircraft, ranging from 17 feet to 
40 feet in length 


TT 
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GENERAL DESCRIPTION 


(Cont e) 


Quantity 

per Name of Unit 
Equipment 

Be 


Associated 
4. PURPOSE OF EQUIPIENT. 


Required Characteristics 


Radio 
Transuitter - 


The Model 51H-3 Receiver has been designed for insialletion in all types of 
aircraft. The purpose of the equipment is to provide reliable, preset, multi- 
channel, voice, cw, and mcw, pilot or radio operator comtrolled reception. 


5. FREQUENCY RANGE. 
1500 to 18,500 ke 


This equipment is capable of receiving signals on any frequency within the 
range 1500 ke to 18,500 kc. The input circuit of the rocciver has been de- 
signed to operate satisfactcrily from a fixcd aircraft antenna that is between 
17 feet and 40 fect in length. 


6. AUDIO OUTPUT CHARACTERISTICS, 


The audio output is consistent at 500 milliwatts mexinum with ave and noise 
limiter action, With r-f inputs of 10 to 10,00C microvolts, 30 per cent modue 
lated, the output will contain 15% or less distortion. The audio response 
does not vary more than plus or minus 3 db relative to the response at 1000 
eps for modulation frequenci:s of 300 to 4000 cps. Theo maximum attenuation 
is attained below 300 cps ond above 4000 cps. The low pass filtor provided 
for cw reception is down 30 ab or mere at 1600 cps from 1200 cps refcrence 
frequercy and within 3 db from 1200 cps to 360 cps. 


7. TYPES OF RECEPTION, 
Voice, cw or mew signals mey bo received with this cquipment. A control 


on the front panol of the reccivcr permits tho selcction of the typo of rem 
ception. This conirol is designated CW-MCW-CAL and should be operated to the 
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Figure 1-2 Type 5lH-3 Receiver Unit 
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GENERAL DESCRIPTION 


MCW-CAL position when it is desired to receive voice or mew signals. When 
voice modulated or mew reception is selected, the beat frequency oscillator 
circuit is disabled, the ave circuit is connected so as to be operative and 

a variable "T" pad is used to control the input to the headphones. If cw reo 
ception is selocted, the avec is partially disabled, the "T" pad is disconnected 
from tho audio output circuit, and a potentioncter connected in the cathode 
circuit of tho r-f amplifier and first and second i-f amplifier tube circuits, 
is uscd to control the gain. Both "I" pad and potentiometer are operated by 
tho volume control, | 


&, SUCCESSFUL OPERATING LIMITS. 
g. TEMPERATURE. 7 
~40°C to «60°C (-40°F to +140°F) 
This equipment is designed to operate at tomperatures within range of 
~40° C to 460° C (-40° F to #140° F), At temperatures below -40° C (-40° F), 


a 20 minuto warm-up period in still air should be allowed bofore making any 
adjustments or operating the channcl sclecting mcchanisme 


b. ALTITUDE. 


40,000 feet. 


This cquiyment will oporate satisfactorily up to an altitude of 40,000 
feet above sca level. 


ce DISTANCE. 


Tho distance limits of this rocciving equipment will bo dcetermincd by the 
conditions existing at the timo of operating (day or night), Tho interference, 
time of oporating, frequency and meny other conditions will be the limiting 
factors. Tho required porformanco will be obteincd under normal conditions 
encountered in aircraft radio operations 


9. POWER SOURCE REQUIREMENTS. 
; 2.75 Amperes (Normal) 

This equipment has been designed to operato from a 26.5 volt dec supply. A 
varintion of the voltage of plus or minus 10% will not matcrially affoct the 


operation of tho equipment. The currom drain docs not exceod2,.75 amporos d-c 
during reception after warm-up, 1( amperes during operation of the channel se- 
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. GEXERAL DESCRIPTION 


lecting mechanism, or 3,5 amperes during warm-up of the equipment at the lowest 
ambient temperature. Dynamotor starting surge is not included in the abo 
figures, Dynamotor starting surge is approximately 15 amperes. 


10, TYP OF CONTROL, 


danual or electrical. 


The tuning controls located on the front panel operate all preselection 
and conversion oscillator circuits of the recciver. Appropriate dizls, cali- 
brated in frequency, are associated with these controls to indicate the fre- 
quency to which the receiver is tuned. The controle may be operated either 
manually or electrically, This equipment employs the AUTOTUNE system of 
channel selection. Ten frequency channels may be manually selected and the 
controls locked. The controls my then be repositioned electrically to any 
one of the ten channels by operating the channel selecting switch on the 
front panel of the equipment. 


NOTE 


The last operator that rotates his power ON-OFF switch to the ON posi- 
tion will have control of the equipment. 


ll, ANTENNA, 


This equipment is designed to operate on an antenna which is also used 


_ for transmission. The transmitter used with this receiver should have a 
suitable antenna change over relay, which will ground the receiver antenna 


connection during transmission, 


7 + ‘ 
i et 
i 
5 oa 
ms 
Peet 
a 
7 
Sit, ‘ 
ay 
‘ 
% ¥ 
- 
y ‘ 
6 1 
“a 


Beg aiod® cs 


PIA: 8G: SFP we : 
? t y 
ca SF aie oth ea Poe ee Be Ps Daa A: 
‘hae a2 0° arte Dix pea : 1 wigs one 7 * Al aeteos hus Spt? “enc L 3 
SS Re a ta Keagds 15 2 0.Po> Reais ane eee ene 
Beerew ar tl Ss thet oc 4 503, Ra as are ce 5 Eee aaa 
Seer RB pes aged Se OO OO. SS gL cane ttt ES A Dine aot Saar 
5} aN sais 9 heat Pes nate) aa at Le etna. & pe Piha 
edect voeth wet (gt eile Taeateay ; 
Te \ oi oS thoes. az | Babe oa Sarees 
Py Dy Pay .. @202. SUS Rie ee cond cat Ps ee ee 
{i leeopey. gid S> dgeaee ee 
w wet et “vhatece ore ae 
J atu tye alt le Besta eee See ener 


r) 
ag it, te 
® f bal 
Tags 2si 
. 
a> . ra 
“7 ——_—: 


me, Gr, erie tipi we ain leeiertiin Sr 


- 
a 
i 


Waite 


Dall ‘4 f ‘ 
wv ve 
’ 
* 
‘ 
bd ine’ : 
9 
LA 
' 


Mittra Sher 


et ae a aopredsant palssed 
Mente Lee hots bab an ae Tt axe ot ant). SR aeeeSe P64 eee 
petetiens oPawgahweoer yg fe Sy ote Se eae See 


Lint, oot grees sant” aid | sess ie aRDNS SMeah he 

ayo . “> Lek See ae Coe ares ee ee es a Hae tem 
ae eB ial A ie a 1 See Grater at as Dont Liha Le ve 7 Ke a 
ny Seema Sperry) pie Sa ae aaa re dae 4 


i 


- 
. 
"eg = a ri "7 ‘ 
tn 
P 2, 
‘ 
' 
Son 
hy 
3 
. 


* 
é 
t 
f 
' 


Figure 1-3 502 4365 005 Shock Mounting Base 


GENERAL DESCRIPTION 


A spring type binding post, located near the upper edge of the front panel, 
provides the antenns connection for the equipment, 


A spring type binding post, located near the lower edge of the front 
panel, provides the ground connection for the equipment, 


12, MECHANICAL AND ELECTRICAL CHARACTERISTICS, 


ag, MECHANICAL DESCRIPTION, 


(1) RADIO RECEIVER, DYNAMOTOR AND MOUNTING BASE, ~ The receiver and 
dynamotor power supply are contained in a single cabinet, The receiver 
cabinet has been designed to mount on a detachable shock reducing base, 

The base is designed to be installed as an integral part of the aircraft, 
The two main sections cf the mounting base are held apart by live rubber 
cushions, It is only necessary to have access to the front of the equip— 
ment in order to fasten the unit to or remove the unit from the mounting 
base, The equipment may be fastened to or loosened from the mounting base 
by tightening or leosening two wing nuts on the front of the equipment, A 
multiterminal receptacle is mounted on the rear of the receiver chassis, The 
plug on the mounting Lase makes all of the electrical connections to the 
equipment except the antenna connections when the equipment is fastened to 
the mounting base, In addition to the shock reducing base on the receiver, 
a spring end rubber cushioned base is attached to the dynamotcr to prevent 
the vibration that is caused by overation of the dynamotor, affecting the 
operation of the receiver, Tne installation section of this handbook gives 
the nrocedure to be followed for the mounting of the base and receiver, 


No external eouipment except an antenna, a set cf headphones and a 
26,5 volt d-c power source are necessary to complete the installation for 
panel control, If it is desired to control the receiver from a position 
some distance from the installation, additional controls are necessary, — 
These controls are duplicates of the controls that are mounted on the receiver 
panel, Any number of remote control positions may be used with this equip=- 
ment by connecting the controls at the remote position in parallel with those 
mounted on the receiver panel, 


This receiver is equipped with the AUTOTUNE method of frequency 
selection, The AUTOTUNE system is an electricelly controlled means of me= 
chanically repositioning adjustable elements such as tap switches, variable 
capacitors and variable inductors to predetermined settings, Any combination 
of these items may be tuned to any one of several frequency channels by use 
of this systen, In this particular equipment ten frequency channels are 
available, Any one of these ten frequency chennels may be selected by 
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GENERAL DESCRIPTION 


operating a switch on the receiver panel, The AUTOTUNE system will operate to 
select the frequency channel in a period that will not exceed six seconds at 
room temperature and with a normal supply voltage (26.5 v). Lower temperature 
or lower source voltage or a combination of both will result in an increase in 
the time necessary to shift frequency channels, The AUTOTUNE may be cycled as 
many as four times per minute without sericus heating of the motor or relays, 
The accuracy of repositioning is of a very high order and is not seriously af- 
fected by the wear, humidity cr temperature changes, No tools are necessary 


for the adjustment of the AUTOTUNS mechanism, Refer to Section III, Paragraph 2, 


se eh Adjustments, for the procedure to be followed when changing a frequency 
annel, 


Every effort has been made in the design of this equipment to reduce 
to a minimum the time that is required for the repair or replacement of com- 
ponents within the receiver, All ccmponents are accessible either from the 
sides or bottom when the receiver is removed from the cabinet, The compon= 
ents in assemblies that could not be mounted on accessible portions of the 
receiver chassis have been built into sub units that plug into receptecles 
that are mounted on the main receiver chassis, The four units that may be 
removed from the main assembly are the CFI unit, relay unit, line filter unit 
end the dynamotor unit, ‘ith the receiver cabinet removed, the festeners on 
the dynamotor are accessible from the top of the receiver, All connections 
exept the connection to the antenna are meade to a multiterminal connector 


‘plug receptacle that is mounted on the rear of the mounting rack, Ground 


connections are made through the connector plug, The connector plug on the 
receiver is inserted into the plug receptacle when the receiver is secured 
in place on the mounting rack, 
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Figure in Type 314P-3 Remote Control Unit. 
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GENERAL DESCRIPTION 


b, ELECTRICAL DESCRIPTION, — The receiver employs a superheterodyne circuit 
and will receive cw and amplitude modulated voice and mew signals, All of the 
tube heaters and a dynamotor operate fron the 26,5 volts d-c power source, 

The dynamotor furnished high voltage for the receiving tubes, 


(1) R-F ANB I-F AMPLIFIER CIRCUITS, - The superheterodyne circuit employs 
one stage of mf amplification and two stages of i-f amplification, The i-f 
transformers are variable and will tune to frequencies in the range 450 ke to 
550 ke, The variable characteristic of these transformers is only used during 
the calibrating @ the receiver, When the recciver has been calibrated and it 
js desired to reccive a transmitted signal, the i-f transformers are adjusted 
so that the i-f frequency, as used for reception, is 500 kc, For calibration 
end excitation purposes three oscillators have been incorporated in this re=- 
ceiver, The freauency of one oscillator circuit is determined by a 100 ke 
quartz crystal, Harmonics of this 100 ke signal are used when calibrating 
the receiver, During actual reception this oscillator is disabled by re= 
moving the plate and screen voltages from the oscillator tube, The frequency 
converting stage of this receiver is separately excited, One of the variable 
frequency oscillators is used to excite the mixer tube, This oscillator op= 
erates in the frequency range 2000 ke to 3000 ke and a frequency multiplier 
circuit is used to obtain the higher frequency excitation voltages, The re= 
maining oscillator tube is cssentially a beat frequency oscillator, but is 
elso used during the calibration of the receiver, The output of this oscil~ 
lator is in the frequency range 450 ke to 550 kc, When voice modulated or 
rew signals are being received, the beat frequency oscillator circuit is dis— 
ebled by removing the plate and screen voltage from the oscillator tube, Both 
of the variable frequency oscillators are precision built, mechanically and 
electrically, and their output is very stable under extreme conditions of 


hunidity and temperature change, 


(2) DETECTOR, AVC, NOISE LIMITER AND AUDIO AMPLIFIER CIRCUITS, = The de- 
tceetor circuit employs a fixed crystal detector unit, Two tubes, a dual 
Giode and a dual triode, are ncecssary for the noise limitcr, The dual 
triodc is a balancer tube while the dual diode functions as the noise limiter 
tube, A dual triode is used to supply AVO voltage, one section of the dual 
triode is used in a trigger circuit while the other section is used to supply 
the AVC voltage, Two stages of audio amplification provide ample output for 


the operation of heedphones, 


(3) POWER SUPPLY CIRCUITS, - The tube filaments are connected in series 
parallel across the powcr source, The relay coils are energized by the powr 
source, A plug-in dynamotor unit furnished the high voltage to the tubes, 
The motor section of the dynamotor operates from the 26,5 volt d-c power 


sources 
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Figure 1-5 Receiver Block Diagram 
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GENERAL DESCRIPTION 


(4) REMOTE CONTROL CIRCUITS, -— This equipment has facilities for connec= 
tion of a remote control unit fer remote power control and remote selection 
of receiving channels, The remote circuits should be similar to the circuits 
within the receiver, Any number of remote control wits may be used since 
only one remote control can have control of the equipment at one time, pro= 
viding the remote power switch is identical to the power switch in the re=- 
ceiver, The power switch (ON-OFF) in the receiver is a special switch which 
can be turned off manually or by an electrical impulse, The electrical in- 
pulse is furnished by the remote control desiring control over the equipment, 
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SECTION II 


THEORY OF OPERATION 


1. MECHANICAL CHARACTERISTICS. 


a. GENERAL, - The Type 51H-3 receiver is constructed in such a fashion that 
servicing can be accomplished with a minimum of effort, Plug-in units are em- 
ployed where the use of such units would be of advantage. The CFI unit, the 
relay unit, the dynamotor unit and the filter unit are all plug-in units. The 
dynamotor unit is removed by removing the locking wires and disengaging the 
slide fasteners after which the dynamctor can be pulled straight up and out of 
the connector. Connections to the CrI, 1fo and hfo units are by plug connectors 
which can be removed without the use of tools. The actual removal of the units 
require the use of tools, however. Since the procedure is important, rcefcr to 
the MAINTENANCE scction of this book for dctails on removing those units. 


b. AUTOTUNE MECHANISM. 


(1) GENERAL. - The Autotunc systcm consists of a group of positioning 
mechanisms. The positioning mechanisms are conncctcd to tuning elements within 
the equirment. Each mechanism is provided with a tuning knob so that the 
elements may be adjusted manually. Each positioning mechanism provides pre= 
cise. angular setting of the tuning element with which it is associated, The 
position of the tuning element with respect to the mechanism is readily ad- 
justable and the setting for each control is entirely independent of the other 
controls. Locking bars, located on cach tuning cial, lock the tuning elament 
to the mechaniam for each predetermined setting of the control. 


The accuracy of positioning of the Autotuno system is of a very high 
order. Each setting is inherently independent of woar, backlash, alignment, 
line voltage, etc. The accuracy of resctting of the tuning elements is com- 
parable to that obtainable with vernicr manual controls. All parts are machined 
within closc limits and although operation is most precise there are no deli- 
cate adjustments or fragilo mechanisms. 


Tho Autotunc system that is employod in this equipment consists of a 
motor, a singloturn unit, a multiturn unit, a control unit, a line shaft, drivo 
gears and the ncccssary olectrical control circuit comrononts. Tho singlcturn 
and multiturn unite ero provided with tuning knobs to permit the manual adjuste 
ment of the recoiver circuit clemonts with which the unite are, associatcd. If 
given a rcasonable amount of care and attcntion the mechanism will give long 
periods of trouble frce service. Recfcr to the MAINTENANCE section of this 
Handbook » j 


In oporation, a channel is selected by. the channel solector switch which 
completes the circuit to tho control unit. The control unit is the mochaniam 
which scts ihc motor and thc Autotunc clemcnts in motion and selccts the right 
combination of mechanical sequence which will ond up with the Autotuno units 
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THTORY OF OPESATION 


positioned for the channel selected. After the control unit has functioned as 
just mentioned, the Autotune units connected to the tuning elements are rotated 
and stopped at the precise position to which they were pre-set. The control 
unit completes the operation by turning the motor and essociated apyaratus off. 
The following p?resraphs give a detailed functional description of the Autotune 
system. The nunders appearing under the hcrding “Identifying Number” and "Op- 
erates On” refer to thc numbers that are uscd to identify the parts on the il- 
lustrations. 


(2) CONTROL UNIT. (Sce Figure 2-1.) 


(a) BREAXER CAM (63) AND SEEKING SWITCH (58). - The seeking switch has 
ten switch contacts, one for cach of the ten available fregqucncey channels. 
Selection of any channel will rcsult in the sceking switch rotating until the 
switch rotor rcachcs an open contact. The cpen contact will corrcspond to the 
channel that was selectcd. The rotation of the sccking switch is in a counter- 
clockwise dircction duc to the ratehct drive. The switch does not rotate dur- 
ing the lnst half of the Autotune cycle. The brcaker cam is used for fine ade 
justment of the sccking switch. 


Functional Identi- FUNCTIONAL DESCRIPTION - Operates 
Sequence fying OF on 
. Numbor Number PART Number 
Timing Switch Cam 
1 (1) Line Shaft (2) 
2 (2) Drive Worm (3) 
3 (3) Worm Gcar (60) 
4 (60) Seeking Switch Ratchot Dog (61) 
5 (61) Sccking Switch Ratchct Tooth (63) 
6 (63) Timing Switch Cam | (62) 
Sccoking Switch 
1 (1) Line Shaft (2) 
2 (2) Drive Yorn (3) 
3 (3) Worm Gcar (60) 
4 (60) Secking Switch Ratchct Dog (61) 
5 (61) Secking Switch Ratchct Tooth (58) 
6 (58) Sccking Switch 


(b) AUTOTUNE HOTOR CONTROL SWITCH (53) AND STARTING RELAY CONTACTS (65). - 
When the sceking switch has comc to rcst in the position that corrcsponds to the 
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Line Shaft 

Drive Worm 

Wors Gear 

Slip Clutch Drive Gear 
Slip Clutch Idler Gear 
Slip Clutch Spur Gear 
Slip Clutch Rand Dog 

Slip Clutch Band 

Slip Clutch Drvm 

Counter Drum Drive Gear 
Counter Drum Idler Gear 
Counter Drum Spur Gear 
Planetary Drive Gear 
Planetary Stationary Gear 
Covater Drum Planetary Gear 
Cam Drum Idler Gear 

Cam Drive Gear Assembly 
Cam Drm Spur Gear 


- Cam Drum Ratchet Dog ~ 
- Cam Drum Ratchet Tooth 


Cam Drums 

Counter Dam Slot Ring 

Counter Drum Slot Ring Paul 
(234-Pawl Heel) 


Counter Drum Home Stop Gear 
Home Stop Pawl Operating Gear 
Pewl Lifting Toggle Lever 
Paw] Lifting Toggle 
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Figure 2-1 Autotune 
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Control Unit Functional Diagram 
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THEORY OF OPERATION 


channel that has been selected the Autotune motor control switch is closed. 
The closing of the switch reverses the Autotune motor to complete the last 
half of the cycle. ‘hen the last half of the Autotune cycle is completed, 
the Autotune control switch is returned to the original position and the 
motor is stopped. With the switch in this position the Autotune motor is 
connected for forward rotation. The motor will operate when the next chan- 
nel is selected and the energizing circuit of the motor is completed by the 
closing of the Autotune starting relay switch contacts. : 


Functional Identi- FUNCTIONAL DESCRIPTION Operatos 
Sequence fying OF on 
Number Number PART Number 
1 (1) Line Shaft (2) 
2 (2) Drive Worm (3) 
3 (3) Worm Gear (45) 
4 (45) Locking Arm Drivo Gear (46) 
5 (46) Locking Arm Spur Gear (49) 
6 (49) Locking Arm Operating Clutch (50) 
7 (50) Locking frm Opcrating 
Clutch Arm (52) = (53) 
8 (53) Autotunc Motor Control Switch 
9 (52) Locking Arm (44) 
10 (44) Motor Control Switch Lock (65) 
ll (65) Autotune Starting Rolay 
Contacts 


(c) FAULTY OPERATION SWITCH (54). - If the sclcctor switch fails to 
find an open circuit within two rcvolutions, the faulty operation switch will 
close and cnergize the rolcasing coil of the ON-OFF switch. The energizing 
of the rolcasing coil will cause tho switch to rotate to the OFF position to 


disable the cquipmenmt. 


Functional Identi- FUNCTIONAL DESCRIPTION Operatcs 
Sequence fying OF on 
Number Number PART Number 

1 (1) Line Shaft (2) 
2 (2) Drivo Worm (3) 
3 (3) Worm Gear (45) 
4° (45) Locking Arm Drive Gear (46) — 
5 (46) Locking arm Spur Gear (55) 
6 (55) Faulty Operation Switch Cam (54) 
7 (54) Faulty Operation Switch 
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THEORY OF OFERATION 


(3) AUTOTUNE SINGLETURN UNIT. (Sco Figures 2-2, 7-26, 7-27 and 7-28.) - 
The singloturn unit dcrives its nome from the fact that it will mcchanically 
position a tuning clement that docs not requirc more then 360 degrccs of rota= 
tion. The unit incluccs a friction band typc clutch for tronsmitting the driv- 
ing torque to the positioning cleucnts, a stop ring drum assembly, a pewl stack, 
fA cam drum 2nd the associated driving gcars. . 


(2) CAM DRUM DRIVE (21). - The cam drum has ten slcts, onc for cach of 
the ten channels, spaccd 36° apart. Sclccting any channcl will result in the 
pawl corresponding to the channel dialed coming to rcst in thc proper slot. 
The rotation of thc cam drum is in a countcrclockwise dircction only, due to 
thc ratchct drivc. Thc cam drum does not rotate during the last half of the 


jutotune cyclc. 


Functional Idcnti- FUNCTICNAL CESCRIPTION — Opcrates 
Scqucnce fying OF on . 
_ umber Humber PLRT Number 
1 (1) Line Shaft (2) 
2 (2) Drivo Worm (3) 
3 (3) Worm Gear (43) (9) (40) 
4 (43) Cam Drum Drive Gear (16) 
5 (16) Cam Drun Idlor Gear (18) 
6 (18) Cam Drum Spur Gear (19) 
7 (19) Cam Drum Ratchct Dog (20) 
8 (20) Cam Drun Ratchet Tooth (21) 
9 (21) Cam Drum (314) 
(314) Stop Ring Pawl Hecl 


(bn) STCP RING DRIVE (30). - There are ten stop rings on the stop ring 
stack, one for each of the ten channels. “eyed washers between stop rings 
permit each stop ring to rotate independently cf all others when the stack is 
unlocked. Setting the tuned element and locking the stor ring stack at that 
setting will result in the tuned element rcturning to this same position when 
that channel is again selected. ‘The stack of stop rings rotates both countere- 
clockwise and clockwise until stopped by a stop ring pawl. 


Functional Identi- FUNCTIONAL TESCRIPTION Opcrates 
Scquence fying OF on 
Number Number PART Numbe 
1 (1) Line Shaft (2) 
. (2) Drive Worm (3) 
3 (3) Worm Gear (43) (9) (40) 
4 (9) Slip Clutch Drum (8) 


2-4 12321 


, 5 ee 
E A 
*, 
+ Wee . Dee ar ie 
~ ot wll ar 
— ter Sb saat 
yo e ag yi 
as 
\ ve 
‘ 
: ; ery 1 Mas Ge ; , ] ee a 
Pals \ ' b wr nt Wy fet An4 hey iia in : a" 
Os, PST ia ; Bey Tanta Ss owe a * se FD ees fy fy ine rt ia a a ted lie? 1% . 
¥ ty + } Pan ‘ > = ee ? y 7 A fa. 
y ¢ “< pe te eel A eee ee ig 8K, ’ ; 
e : = Dg? " dais. centee “yy ict is a ue? ;¢ F LP ath a PLE vy ae a7 i 
; i" 5 PEs Lh be 6 . oi Rs Ves - ; : ; 
- ye Ew Th aR Sr te le” Sa Ca ase Slade ee PS a ay ee < 
y J 4 ze J “. a 5 igs c { i 
ee Se : r 2 oe 7 aa > eee ft eae ataa. vied ek hes 54 as 1 rc 
aL f : +) A 
ad f Maly CEmetey ed oe oe ; 4 ' ts 
as ; %y Ty bisa ra He a he Qe wie a. : be 


et fs 


. ee yok ga03 4 Abe eGR eer oan GHD Sy enee. Sees oan <a" ; 
¥ : i / . g 
f, Bt! 4B eeethi nn ; ; 
i 2 hae i 
iF hay oo > Tape oh eee erie ! b Lite avifts® : a - 
Te | 7 i th te wa ‘e . 
ae a 


% ‘ 
/ : 
ha Fe Z b. 
tate a , P 
ryt? a mM 5 
= a 
” Ps > 
, A 
z P f 
. rN 
, + hed 
ae o- = a 
7 7 . = 


. 
eke 


dee % 
| | x) fat ihe 
eke ti ee ie ag) a aed ott, i Wad 


r) 


rest ere rc gay. Ph et Ye pete 5 ‘y 
- 7 “” : , « L Yor oi) Are 2 . « 
i { mgt 255? rt an {ae se 5 . Lee f iy, Hee : a : 


nay: res Rg te RIE aia bi 
| pce) Bagi hn ee nines tine ia he aia Wich ae: acae 
a soy ley 3¢ tlk Ole heck eae a eee a ee tos darned rit ili 
aes 4 oA s +49 F Rue as anbie wae DoT valeal? Sauer ark Pa ; LeeeaeE est = 
fc ay Wate eee ie: Reena iin ata alin mane ie Thee Lid Gast Ly sania 
P 


yer Lo gee Ro! a eee w SERRA ies aa Hah Hoorn a 


* eo , Med, 
ry i ie Ares 
ams Ws a 
ys ta aaa) so ‘ 
be AF ae . ne tT py Romulo OSE ae FL Patel ahead ano el 


Sets aad Be: 
pyoe prea at S| by 
3 hats cata 
Mute ak? 


Te. Ss Fa ae eT < 7, a 


—— tie} — 


=a 
Saas 
WMA A bf (LL 


Y, 
i 


NTL 
ANRBRRRVRRRD RERY 


aaa 
caro 
i ee 
Se: aaa 
ae 
Ss | 
re 
roa mee 
hi at tom 


Figure 2-2 Singleturn Unit Functional Diagram 
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THEORY OF OPERATION 


Functional Identi- FUNCTIONAL DESCRIPTION Operates 
Sequence fying OF on 
Number Number PART Number 
5 (8) Slip Clutch Band (7) 
6 (7) Slip Clutch Band Dog ( 28 )( 30) 
7 ( 28) Home Stop Ring ( 41) 
( 30) Stop Ring : ( 310) 
( 310) Stop Ring Pawl Toe 


(c¢) STOP RING PAWL (31), - When the stop rings are unlocked the stop 
ring pawl toes dropping into the stop ring slots hold the step ring fixed 
while the tuned element is rotated for initial adjustment, When the tuned 
element has been set and the stop rings locked, the pawl toes, serve to 
stop the tuned element at the pre-set point, The pawl heels fall into the 
cam drum slots allowing the pawl spring to force the pawl toe into the stop 


+ ring slots, 
Functional Identi- FUNCTIONAL DESCRIPTION Operates 
Sequence fying OF on 
: Number Number PART Number 
(31) Stop Ring Pawl ( 30) 
(30) Stop Ring 
( 40) Tuning Element 


(4) AUTOTUNE MULTITURN UNIT, (See Figures 2-3, 7-29, 7-30 and 7-31.) - 
The multiturn unit mechenically positioning 4 tuning element requires more 
than 360 degrees of rotation, In this equipment, the multiturn unit may be 
required to complete as many as ten revolutions to position the tuning ele- 
ment, The wit includes a friction band type clutch for transmitting the 
driving terque to the positioning elements, a stop ring drum assembly, a 
pawl stack, a pawl toggle, a counter drum assembly, a cam drum end the 
associated driving gears, 


(g) CAM DRUM DRIVE (21), — The cam drum has ten slots, one for each 
of the ten channels, spaced 36° apart, Dialing any channel will result 
in the pawl corresponding to the channel dialed coming to rest in the 
proper slot, The rotation of the cam drum is in a counterclockwise di=- 
rection only, due to the ratchet drive, The cam drum does not rotate dur= 
ing the last half of the Autotune cycle, 
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THEORY OF OPERATION 


Functional Identi- FUNCTIONAL DESCRIPTION Operates 
Sequence fying OF on 
Number Number_ - PART _Number_ 
1 (1) Line Shaft (2) 
2 C2) Worm Gear Drive Worm 3 
4 (3) Cam Drum Idler Gear (4)(16) 
5 (17) Can Drum Idler Gear #2 (1€) 
6 (18) Cam Drum Spur Gear (19) 
1 (19) Cam Drum Ratchet Dog (20) 
8 ( 20) Cam Drum Ratchet Tooth (21) 
9 (21) Cam Drum 


(b) STOP RING DRIVE (30), — There are ten stop rings in the stop ring 
stack, one for each of the ten channels, When the Autotune unit is unlocked 
each stop ring is free to rotate independently of the others due to the pre- 
sence of keyed washers between each ring, Setting the tuned element and lock~ 
ing the stop ring stack at that setting will result in the tuned element taking 
this same position when that channel is again selected, All stop rings rotate 
both counterclockwise and clockwise until stopped by a stop ring pawl, 


Functional Identi- FUNCTIONAL DESCRIPTION Operates 
Sequence fying OF on 
Number Number PART _Number_ 
1 (1) Line Shaft (2) 
2 (2) Drive Worm (3) 
3 (3) Worm Gear (4)(16) 
4 (4) lip Clutch Drive Gear (5) 
5 (5) Slip Clutch Idler Gear (6) 
6 (6) Slip Clutch Spur Gear (7)( 40) 
7 CF) Slip Clutch Band Dog (8) 
8 (€) Slip Clutch Band (o)m 
9 (9) Slip Clutch Drum { 30) 
10 ( 30) Stop Rings (10) 
(10) Counter Drum Drive Gear 


(c) COUNTER DRUM DRIVE (FAST), - The counter drum serves to select the 
revolution in which the stop ring is to be engaged by the stop ring pawl toe, 
Ten counter drum slot rings, one for each Autotune channel, are mounted on the 
counter drum shaft and separated by spacers that are keyed to the shaft, A 
wavy washer that is mounted on the sheft loads the stack of slot rings axially 
so that the rings can not easily be turned independently of the counter drum 
shaft, The position of any given counter drum slot ring is adjusted during 
the adjustment of the tuned element, At the instant the planetary drive gear 
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Figure 2-3 Multiturn Unit Functional Diagram 
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THEORY OF OPERATION 


changes Girection of rotation, the planetary stationary gear is allowed to 
move the width of the planetary stationary gear pin slot and the counter drum 
planetary gear ceases to turn. The result is that at the limits of the coun” 


ter drum rotationthe counter drum rotates more rapidly. 


Funct ional Identi- FUNCTIONAL DESCRIPTION Operates 
Sequence fying OF on 
Number Number PART Number 
1 (10) Counter Drum Drive Gear (11) 
2 (11) Counter Drum Idler Gear (12) (13) 
3 (12) Counter Drum Spur Gear (22) 
3 (13) Planetary Drive Gear (14) 
4 (14) Planetary Stationary Gear (22) 
5 (22) Counter Drum Slot Rings 


(ad) COUNTER DRUM DRIVE (SLOW). - When the planctary stationary gear 
has traveled the width of the gear nin slot and ccascs to turn, the countcre- 
drum planctery gear is driven by the planeta~y drive gear. Since the shaft 
for the gear is fastened to the counter drum asscmvly, the drum is drivon at 
a slower spced as the gcesr travels around the driving gcare 


Functional Identi- FUNCTIONAL D™SCRIPTION Operates 
Sequence fying OF on 
Number Number PART Number 
1 (10) Counter Drum Drive Gear (11) 
2 (11) Counter Drum Idler Gear (13) 
3 (13) Planetary Drive Gear (22) 
4 (22) Counter Drum Slot Rings 


(¢) OPERATING THE STOP RING PAWLS. - The stop ring pawl tail is released 
by the counter drum slot ring pawl tail. At the mment of release, the pawl 
is actuated by the pawl spring causing the pawl toe to press against the stop 
ring and to drop into the stop ring slot, within one revolution of the stop 
ring drum. The above sequence of cvents positions the tuned element. 


Functional Identi- FUNCTIONAL DESCRIPTION Operates 
Sequence fying OF on 
Number Number PART Number 
1 (21) Cam Drum : (23A) 
2 (234) Counter Drum Slot Ring (23B) 
- Pawl Heel : 
3 (23B) Counter Drum Slot Ring (31) 
a Pawl Tail 
4 (31) Stop Ring Pawl (30) 
5 ies (30) Stop Rings 
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THEORY CF OPERATION 


(f£) TIMING. - At the beginning of the Autotune cycle the cam drum rotates 
in a clockwise dircction. The operation of the cam drum kicks the counter drum 
slot ring pawl heel from the stop ring slot and lifts the counter drum slot ring 
pawl toe from the counter drum slot ring. Because the cam drive gear assembly 
is rotating in a countcrclockwise direction, the pawl lifting toggle is expanded 
by the pawl lifting lever which rides on the cam drive gcar pins. The pawl lifte 
ing toggle, when expanded, prevents the pawls from dropping into the countcr drum 
ring slots until the direction of rotation is reversed. Upon reversal, the pawl 
lifting lever is moved in the opposite direction and lowers the toggle, allowing 
the counter drum slot ring pawl toes to drop. Because the cam drum is driven by 
a single tooth ratchet, the drum cannot be rotated in a count erclockwise direction. 
When the counter drm slot ring pawl toe drops into place, the counter drum slot 
ring pawl rides on the counter drum ring and drops into the slot. ‘the operation 
of the counter drum slot ring pawl toc, operates countcr drum slot ring pawl tail. 
The counter drum slot ring tail opcrates the stop ring pawl tail and permits the 
stop ring pawl toe to cngage the stop ring slot. 


Functional Identi- FUNCTIONAL DESCRIFTION Opcrates 
Sequence fying OF on 
Number Number PART Nunber 
1 (22) Counter Drum Slot Rings (23C) 
2 (23C) Counter Drum Slot Ring 
Pawl Toe (238) 
3 (23B) Counter Drum Slot Ring 
Pawl Tail (31) 
4 (31) Stop Ring Pawl (30) 
5. (30) Stop Rings (40) 
6 (40) Tuning Element 


: (g) OPERATION OF THE PAWL LIFTING TOGGLE. - The pawl lifting toggle is 
located directly below the tails of the cowrter drum pawls. The toggle base is 
rigidly attached to the control unit frame. The upper part of the toggle, which 
lifts the pawl tails, pivots on an arm fastened to the counter drm pawl shaft. 
The center hinged sections of the pawl lifting toggle is operated by pins on the 
cam drive gear assembly through the pawl lifting lever. When the counter drum 
4s rotatcd in a clockwise direction, the pawl lifting lever moves in the direc- 
tion which collapses the toggle allowing the counter crum pawls to fall into tho 
counter drum ring slots. When tho countcr drum is rotatcd ina counterclockwise 
direction the pawl lifting lever movos in thc opposite dircction which straight cns 
the toggle under the counter drum pawls preventing the pawls from dropping into 
the countcr drum ring slots. : 
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THEORY OF CPERATION 


Functional Identi- FUNCTIONAL DESCRiIPI ION Operates 
Sequence fying OF on 
Number Number PART Number 
5 E (17) Cam Drive Gear Assembly A 
2 (26) Pawl Lifting Lever. (27 
3 (27) Pawl Lifting Toggle (22) 
4 (22) Counter Drum Kings 


(nh) STOP RING DRUM LIMIT DRIVE, - The counter drum home stop gear is 
driven by a limiting ratchet within the counter drume When the counter drum 
has rotated in a clockwise dircction to the predetermined limit, the ratchet 
drives the countcr drum hane stop gear ina clockwisc direction. The counter 
drum hone stop gear operatcs the hanc stop pawl opcreting gear which in turn 
operates the hane stop pawl. This pawl limits the counterclockwise rotation 
of the home stop ring. Conversely, rotation of the counter drum hane stop 
gear in the counterclockwise direction limits the rotation of the home stop 
ring in a clockwise direction. 


Functional | Idemi- FUNCTIONAL DESCRIPTION Operates 
Sequence fying OF on 
Number Number PART Number 
1 Counter Drum (24) 
2 (24) Counter Drum Heme Stop 
Drive Gear (25) 
3 | (25) Hane Stop Pawl 
Operating Gear (29) 
4 (23) Yone Stop Pawl (28) 
5 (20) Stop Ring Drum 


Fone Stop Ring 


(i) TUNING DRIVE. - Half of the tuning spur sear clutch is rigidly 
attached to the tuning spur gear. When this cluich-is not engaged, the 
tuning gear is independent of the Avictune system and does not rotate with ite 
When the lock is loosened, the clutch is engaged end tuning spur gear is coup- 
ledto the stop ring drum shaft. The tuning drive g¢car spline limits the rota- 
tion of the tuning drive gear by engaging the stop ring drum hame stop pawl 
tail. 
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THEORY OF OFERATION 


Functional Identi- FUNCTIONAL DESCRIPTION Operates 
Sequence fying OF on 
Number Nunber PART Number 
1 (34) Tuning Knob (35) 
2 (35) Tuning Drive Geer (37) (36) 
3 (37) Tuning Idler Gear (38) 
4 (38) Tuning Spur Gear (39) 
5 (39) Tuning Spur Gear Clutch (40) 
6 (40) Tuning Elenert 
(36) Tuning Drive Gear Spline 


2. ELECTRICAL CHARACTERISTICS. 
a. AUTOTUNE ELECTRICAL DETAILS. (See Figure 2-4.) 


B-101, MOTOR. - The Autotune motor operates from 26.5 volt d-c 
power source and is controlled by the motor starting relay, K-103, and the 
notor control switch, S-109. The conponents omployed in the Autotune con- 
icol circuit and the functions of cach arc given belows 


K-103, MOTOR STARTING RELAY. - The motor starting relay is energized by 
the circuit through the contacts of the primary power control relay, the con- 
tacts of the circuit seeking and timing switches, the contacts of the channel 
selector switch and the contacts of the ON-OFF switch to ground. 


S-109, MOTOR CONTROL SWITCH. = The motor control switch is operated mechan= 
ically by the rotation of the motor, Indirectly, the motor control switch is 
controlled electrically by the motor starting relay. A locking arrangement on 
the motor starting reley allows the control switch to be operated mechanically 
only, at specific times. 


S-105, CHANNEL SELECTOR SWITCH. - If the ON-OFF switch is in the ON posi- 
tion, the operation of the channel selector switch to a new position will op= 
erate the motor starting relay by completing the circuit thru the coil of the 
relay to ground. The operation of the motor starting relay energizes the motor 
and begins the Autotune cycle. Any one of ten different frequency channels may 
be selected by the operation of this switch. 


S-106, CIRCUIT SEEKING SWITCH. - The circuit seeking switch is a part of 
the Autotune control unit and is driven by the motor. For an instant during 
each of the ten switch positions, the circuit secking switch is disconnected 
from ground by the breaker contacts of the timing switch, S-107. The brcakcr 
contacts cam is attachod to the samo shaft as tho circuit scoking switch ro= 
tating eloment. The operation of the motor start relay, mechanically locks 
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PLATE ot 


a. A frequency channel has been se- 
lected by manually operating the 
CHANNEL selector ewitch, S-108. 


_ 


PLave 62 


a. Relay K103 hee opersted ee the 
reeult of the completing of the 
energising circuit through 
switeh 8-105. 


bd. The contacts of relay Ki03 heve 
clesed to complete the Autetune 
motor energising circuit. 


-¢. The armature of the motor hae 
not begun to rotete. 


4. The reley locking erm hes 
dropped into the lecking poei- 
tion. 


PLATE $3 


a. The armature of the moter has 
rotated counterclockwise. 


b. Seeking ewitch S106 and breaker 
cam (S107) have rotated one- 
helf of a revolution in & 
counterclockwise direction. 


c. Relay K103 is etill operated. 


PLATE 9¢ 


es. The motor armature le still re- 
tating ins counterclockwise - 
direction. 


b. The seeking witch, S106, and the 
breaker cam (S107) have continued 
to rotate countercleckwise end 
heave reached the position that 
breaks the energizing circuit of 
relay K103. 


ec. Relay K103 is helé closed by the 
relay locking era. 


4. The pin on the drive gear @p- 
proaches the pin om the clutch 
which drives the ectusting are 
of both S109 and the K103 lock- 
ing era. 


cee 
L 


~ 


Figure 2-1, Autotune Sequence of Operation (Sheet 1 of 2 Sheets) 
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PLATE 66 


PLATE 66 


PLATE 67 


a. 


PLATE #8 


a. 


The motor armature is still ro- 
tating in @ counterclockwise 4i- 
rection. 


Seeking switch, S106, and the 
breaker cam (S107) heve con- 
tinued to rotate counterclockwise 
and have reached the position 
that closes the energising cir- 
cuit of relay K103. 


The clutch has continued to 
operate and has compressed the 
spring which drives the ectuat- 
ing arm of S109 and the K103 
locking arm. The locking arm 
hae unlocked K103. 


Seeking ewitch, S106, and the 
breaker cam, S107, have reached 
the position that bdreake the 
enorgiszing circuit of K103. 


Relay K103 opens ani causes the 
motor armature to cease counter- 
clockwise rotation. 


The cospressed spring om the 
lockiseg arm operating clutch 
operates the motor reversing 
switeb $109, to th~ reverse 
position. 


The motor armature begins te 
rotate in @ clockwise direction. 


The sotor armature is still 
operating in @ clockwise direc- 
tion. 


Reversing switch S109 te etill 
held in place by lecking ere 
operating clutch arm epring. 


The pin on the érive gear en- 
gages the pin on the clutch, 
which driveea the actuating arm 
of both 8109 and the A103 leck- 
ing arm, end restores 5109 to 
the original position. 


The motor is de-energised and 
completes clockwise rotation. 


The Autotune cycle is com- 
pleted and the system is ready 
for the selecting of @ new 
frequency channel. 
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THEORY OF OPERATION 


a motor ground completing circuit into place and prevents the seeking switch 
and the breaker contacts from finding and opening the circuit thet is selected 
by the channel selector switch until after the rotation of the motor unlocks 
the motor start relaye 


S-107, TIMING SWITCH. - The contacts are momentarily opcned ten times as 
the circuit socking switch rotates thru 360 degrcose The timing switch con- 
tacts are openod by the oporation of a cam that is attached to the same shaft 
as the rotor of the circuit seeking switch. After the rotation of the motor 
unlocks the motor start relay and subsiitutes the seexing switch circuit for 
the motor ground completing circuit through the contact on the start relay, 
the timing switch contacts and the circuit seeking switch find the open ground 
circuit within one revolution. During this intervai the open segment of the 
circuit seeking switch has found the circuit that was selected and the timing 
switch contacts open. The opening of the timing switch contacts breaks the 
energizing circuit of the motor start relay. The motor start relay returns to 
the normal (unoperatcd) position, allowing thc motor control switch to bo mvu= 
chanically positioned for the roversing of the motor. Whon the motor has roe 
versed the required distance, the motor control switch is mochanically operatod 
to the original pesition, removing the motor cnorgizing circuit and stopping 
the motore 


S-108, FAULTY OPERATION SWITCH. = This switch is opcratcd if the motor 
fails to reverse as a result of the faulty operation of the channel selector 
switch, the circuit seeking switch or the timer switch breaker contacts of the 
motor control switche The operation of this switch energizes the coil of ON- 
OFF switch and causes the ON-OFF switch to be rotated to the OFF position, dis- 


- abling the entire equimment. 


‘b. SEQUENCE OF OPERATION, - The sequence of operation is explained fully in 
Figure 2-4. 


c. PRIMARY POWER CIRCUIT. (See Figure 2-5.) - This equipment has been de~ 
signed to operate from a 26.5 volt d-c power source. All of the vacuum tubes 
that are used in the equipment are of the 12 e6 volt heater typee The heaters 
of the tubes arc connected in serie: oarallel across the power source. The re= 
sistance of the filtcr chokes and leads to the tube heaters reduce the voltage 
to the correct value for application to the series-parallel connected heaters» 


Refer to Figure 2-5. With the connections fram the power source made to 
terminals 9, and 17 of connector plug P-101 (tcrminals 9 negative and terminals 
17 positive), complete control of application of voltage to the equipment is 
held by the ON-OFF switch. The operating of the ON-OFF switch, either the panel 
switch or a ranote switch, to the ON position energizes the primary powcr cone 
trol relay, K-101. The operation of tho primary powcr control relay applics 
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THEORY OF OPERATION 


voltage to all vacuum tube hesters, to the two dial lamps and to the motor sece- 
tion of the dynamotor and connects one side of all of the relay coils to the 
positive side of the power source. The ON-OFF switch may be released either 
manually or electricaily. Identical power control switches are used on the 
equipment control panel and on the remotc control units. The switch contains 
a solenoid and when the solenoid is energized, the switch is reloased. The 
grounding end of the solenoid that is located in the cguipment control panel 
ON-OFF switch is brought out to termina] 4 on connoctor plug P-101. When the 
ON-OFF switch is in the ON position, the grounding of the terminal 4 will ree 
lease the switch and a spring will return the mechanism to the OFF position. 
All ON-OFF switches that are used with any one installation are connected in 
parallel and the operating of any one switch to the ON position will energize 
the solenoid of the ON-OFF switch that is in the ON position. 


The following table lists the reference symbols and functions of the con=- 
trol relayss ; 


Reference Symbols Funct ions 


K-101 (Operated by ON-OFF switch) 
PRIMARY CONTROL RELAY When the ON-OFF switch is rotated to 


the ON position, the primary power 
control relay K-101 energizes the dynamotor, 


K-102 When the Autotuno motor is operating 


RECEIVER DISABLING RELAY the contacts of the rclay K-1C2 are 
opened renoving the ground circuit 


fron terminal 4 of T-101. 


K-103 Selecting a channel with switch 5-105 

AUTOTUNE STARTING RELAY operates relay K-103 starting Aut otune 
motor by grounding one side of the 
ficld to campletc the circuit. 


K-501 MCW-In the MCW position the cweave is 
MCW-CW, CAL RELAY grounded and plate voltage isr 
moved from tho bfo. 2 


CW, CAL-In the CW-CAL position the ewave is 
operative and platc voltage is ap- 
plicd to the bfo. 


K-502 CAL-When thc relay is in the CAL position, 
CAL - RECEIVE plate voltage is applicd to the CFI 
unit, cW ground is connected, ant cir- 
cuit is grounded, and the CFI output re 
voltage is connected to the receivor 
r-f input. 
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Figure 2-5 Primary Power Circuits 
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THEORY OF OPERATION 


Reference Symbols | Functions 


RECEIVE-when the relay is in the receive position, 
plate voltage is removed from the CFI unit, 
ant connected to r-f input, CFI output volte 
age is grounded. . 


d. RECEIVER CIRCUIT DESCRIPTION. 


(1) GENERAL. (See Figure 1-2.) - This receiving cquipment covers a fre- 
quency range of 1.5 mc to 15.5 mce The superhctcrodyne circuit employs one 
stage of tuncd r-f amplification and two stages of i-f amplification. Tho 
normal operating frequency of tho i-f stages is 500 ke but the i-f frequency 
may be varicd 50 ke to cithcr side of 500 ke, ieCe, 450 kc to 550 kc, for cal- 
ibration purposes. For calibration and excitation purposcs three oscillators 
have been incorporated in this rcccivcr. The frcquency of one oscillator 
(CFI) is dctcrmined by a 100 ke quartz crystal. Harmonics of 100 ke are uscd 
when calibrating the receiver. During actual reception this oscillator cir- 
cuit is disabled by removing the plate and screen voltages from the oscillator 
tube. The other two oscillators are variable frequency. One of the variable 
frequency oscillators is used in conjunction with a multiplicr circuit to exe- 
cite the mixer tube. This oscillator operates in a frequency range of 2000 
ke to 3000 ke and the multiplicr circuit is used to obtain the higher free 
quency excitation voltages. The romaining oscillator is essentially a beat 
frequency oscillator but is also used during the calibration of the receivers 
The output of this oscillator is in the frequency range 450 ke to 550 kce 
With the reception of voice modulated or mew signals, the beat frequency os8=- 
cillator circuit is disabled by romoving the platc and screon voltages fram 
the oscillator tube. Both of the variable frequency oscillators are pre= 
cision built, mechanically and electrically, and givo out put which is cxcop= 
tionally stablo oven under conditions of oxtreme humidity and temperature 
change. All thrce oscillators omploy Type 125J7 tubcse 


Dotcction is accomplished through the uso of a typo 1N34 fixed cry- 
stal rectificr unit. The output of the dctcctor is coupled to the audio am=- 
plifier stages through a noise limitcr consisting of a type 12SL7 dual triodo 
and a typo 12H6 dual diode. Tho audio anplificr consists of two tubcs, a typo 
12SJ7, triode connectcd, in the driver stage and a type 12A6 beam tube, pen- 
todce connected, in the output stage. The delayod ave circuit @ploys a type 
12SL7 dual triode tubo. 


(2) RECEIVER CIRCUIT FUNCTION. 


(a) RF CIRCUITS. (Sco Figure 26.) 
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THEORY OF OPERATION 


1. GENERAL. - This receiver anploys one stage of tuned r-f amplification. 
Separate excitation for the mixer is provided by an exciter consisting of the 


high frequency oscillator and multiplier. 
quency range of 2 mc to 3 mc. 


The oscillator operates in the fre= 
The frequency multiplicr is used: jn conjunction 


with the oscillator to obtain excitation voltage of the frequency that is ne- 
cessary for exciting the mixor at the particular frequency that is being re=- 


ccived. 


The r-f eamplificr input and output circuits, the high frequoncy os- 
cillator grid circuit and tho multiplier plate circuit are tuned by varying . 


the position of slugs within the inductors. 
by tho TUNING control. 


All of these slugs are positioned 
Tho propor tuned circuits for thc band of frequencics 


in which rcecption is dcsircd are selected by the BAND switche 


The following table lists in order the refcrence symbols, the cir=- 
cuit locations and tho functions of the canponents in the r-f circuits as on- 
countercd when tracing the circuit from the antenna input to the mixer outputs 


Circuit Locations 


Refercnco Symbols 


K-502 Signal or calibrate input circuit 
C-170 V-101 grid circuit 
z-101 V-101 grid circuit 


- C-101, C-102 Series with Z-101 and gnd 


C103 V-101 cathode circuit 
#105, C-106, C-115 V-101 plate, V-102 control grid 


2-107, Z-108, Z-109 V-101 plate, V-102 control grid 


C-169 Series with Z-107 and gnd 
C-183 Series with L-129 and L-130 
C-112 Peralleled with L-129 
L-129 V-102 plate circuit 

L-130 V-103 grid circuit 

C-184 Paralleled with 1-130 
C-117 V-102 plate circuit 

c-118 V-103 grid circuit 

L-301 V-301 grid circuit 


C-301, C-302 V-301 grid circuit 


2-14 


Functions 


Calibrate-receive relay 

Antenna coupler capacitor 
r-f amplifier grid 
tuned circuit 

r-f amplifier ave 
bypass 

r-f amplifier cathode 
bypass 

Band pass coupling 
capacitor 

Band pass tuned circuits 
r-f emplifier plate by- 
pass capacitor 

Mixerefirst i-f top 


. coupling capacitor 


Mixer plate tank capacitor 

Mixer plate inductor 

First ief grid inductor 

First i-f grid tank > 
capacitor 

Mixer plate bypass 
capacitor 

First i-f ave bypass 

hf ose grid inductor 

hf osc trimmer capacitor 
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THEORY OF OPERATION 


Reference Symbols Circuits Locations Functions 
C-303 V-301 grid circuit hf osc tuning capacitor 
C-304 V-301 grid circuit hf osc grid coupling 
capacitor 
C-305 V-301 grid circuit hf ose grid shunt 
capacitor 
C-308 V-301 plate circuit hf multiplier coupling 
. capacitor : 
R-304 V-109 grid circuit hf output equalizing 
resistor 
C-136 V-109 cathode circuit Multiplier cathode bypass 
capacitor ' 
C-141 V-109 plate circuit Multiplier tuning capaci- 
tor scee 
L-101 V-109 plate circuit Multiplier inductor 
C-139 Series with L-109 and gnd Multiplier plate bypass 
capacitor 
C-140 V-109 plate circuit hf ose mixer coupling 
, capacitor 


2. RF AMPLIFIER CIRCUITS. - The input and output circuits of the ref 
amplifier tube, V-101, utilize p-rallel resonant circuits. These circuits are 
tuned by slugs in the inductors which are positioned by the TUNING controle 
The tuning capacitors in the parallel resonant circuits are adjusted so that 
these circuits track with the other tuned circuits in the receivere A dif- 
ferent set of coils and condensers is provided for each of the six rocciver 
bands and arc switchee into the amplificr circuits by the BAND switch. 


3. EXCITER CIRCUITS. - The exciter consists of the high frequency os- 
cillator and the multiplicr. The high frequency oscillator enploys a Type 
12SJ7 tube, Y-301, in a variable frequency oscillator circuit operating with- 
in the frcquoncy range of 2 mc to 3 mc. The frcquoncy is varied by a tuning 
slug in the grid inductor, L-301, which is positioned by the TUNING control. 
The frequency of the high frequency oscillator is always the samc for a given 


setting of the TUNING control regardlcss of tho BAND switch setting. 


The plate circuit of the high frequency oscillator is coupled to 
the control grid of tho Type 12SG7 tube, V-109, which is anployed by the multi 
plicr. Thc plate circuit of the multiplicr anploys a parallol rcsonant cir- 
cuit consisting of the inductor, L-101, with a trimmcr capacitor in parallol, 
This circuit is tuncd by 2 slug in the inductor Which is controlled by the 
TUNING control. : 
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THEORY OF OFFRATION 


Three different trimmer capacitors are used with the inductor, 
L-101. (See Figure #41). The particular capacitor needed for the frequency 
range required to properly excite the mixer is selected by the BAND switch. 
The multiplier plate circuit is tuned io the fundamental and to the second 
and third harmonics of the frequency of the control grid voltage by condensers, 
C-141, C-142 and C-143, respectively. Both the fundame:ttal and the second har-= 
monic of the plato voltage are used to cxcite the mixcre When the fundamental 
of the multiplicr plate voltage is used, one of the resistors R-145, R-146 or 
R-147 is connected in the circuit to reduce the output from the multiplier so 
that radiation from the receiver will be reduced. 


The following table shows the capacitor in the multiplier plate cir- 
cuit and the corresponding frequency ranges for the six positions of the BAND 
switchs 


Fundamental Harmonic Range of 
Frequency Used to Excitation 
Capacit or Range Excite Mixer Voltage 

Band In Circuit MC Frequency MC 

A C-141 2.403 Fundamental 2 to 3 

B C-141 2°t0-3 Fundamental 2 to 3 

C C-142 4to 6 Fundamental 4to 6 

D C-143 6 to 9 Fundamental 6to9 

E C-142 4 to 6 Second 8 to 12 

F C-143 6to9 Second 12 to 18 


4, MIXER CIRCUITS. - The mixer stage combines the incaning signal 
voltage which has been amplified by the r-f amplifier with the excitation 
voltage from the frequency multiplier. The mixer employs a Type 125G7 
tube, V-102, with the signal voltage fran the ref anplifier impressed on 
the number one grid and the excitation voltage fram the multiplier impressed 
on the sumber two grid. 


When the receiver is tuned to signals within its frequency range 
of 1.5 me to 18.5 mc the frequency of the excitation voltage fran the multi- 
plier always differs fran the received signal by 500 kc. The hct erodyne 
thus produced appears in the mixer plate circuit which is tunod to a fre=- 
quency of 500 ke and is the frequency of the voltage amplified by the i-f 
amplifiers following the mixer. 


The following tablo shows the frcquoncy rangcs of the mixer volte 
ages corrcsponding to the six positions of tho BAND switchs 
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1.5 to 2.5 
205 to 3.5 
305 to 5.5 
525 to 8.5 
8.5 to 12.5 
79 55071045 


(b) I-F AMPLIFIER CIRCUIT. 


THEORY OF OPERATION 


Frequency Range 
of Excitation 
Voltage 


(See Figure 2 


Difference Be- 

tween Incoming 

Signal and Exci- 

tation Voltage 
MC 


40.5. 
-0.5 
+0 .5 
+0.5 
-0.5 
-0 o> 


-7) - Two tuned stages 


of i-f amplification, employing 125G7 pentodes, give the receiver the se- 
lectivity that is necessary for satisfactory connunication, The interme=- 
diate frequency, for normal reception, is 500 kc, but during calibration 
the frequency is varied as much as 50 ke cither side of the 500 ke fre- 
quency by operating tho CALIBRATE control. 


The following tablo lists in order, the reference symbols, tho 
circuit locations and the functions of the camponcnts in the i-f ampli- 
fier circuits as encountered when tracing the circuit from the mixer out= 
put to tho detcctor inputs 


Refcrence Symbols Circuit Locations Functions 

C-116 V-102 cathode circuit Mixer cathode bypass 
capacitor 

C-112 V-102 plate circuit Mixer plate tank capacitor 

L-129 V-102 plate circuit Mixer plate inductor 

C-178, C-181, C-183 Z-119, 2-120, 2-121 i-f coupling capacitors 

L-130 V-103 grid circuit First i-f grid inductor 

C-184 V-103 grid circuit First i-f grid tank 


V-102, V-103 and V-104 
plate circuits 


capacitor 
Plate bypass capacitors 


c-118 V-103 grid circuit ave bypass capacitor 

C-120 V-103 cathode circuit First i-f cathode bypass 

C-180 V-103 plate circuit First i-f plate tank 
capacitor 

L-131 V-103 plate circuit First i-f plate inductor 
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Reference Symbols 


L-132 
C-176 
C-123 


C-177 
L-133 


L-134 
C-179 


THEORY OF OPERATION 


Functions 


Second i-f grid inductor 

Second i-f grid capacitor 
Second i-f cathode bypass 
capacitor 

Second i-f plate tank 
capacitor 

Second i-f plate inductor 

Detector input inductor 

Detector input tank capacitor 


Circuit Locations 


V-104 grid circuit 
V-104 grid circuit 
V-104 cathode circuit 


V-104 plate circuit 
V-104 plate circuit 


V-105A plate circuit 
V-105A plate circuit 


The plate tank circuit of the mixer tube, V-102, and the grid cire- 
cuit of the first i-f amplifier tube, V-103, are coupled by capacitor C-183 
and are tuned by the first i-f transformer 2-119. The plote tank circuit of 
the first i-f amplifier tube V-103, and the grid circuit of the second i-f 
tube V-104 are coupled by capacitor C-178 and are tuned by transformer, Z-121. 
Voltage for operation of the automatic volume control is coupled fran the plate 
of the second i-f stage through capacitor C-127. The cathodes, screens, grid 
returns and plate rcturns of the i-f amplifier tubes are bypassed to ground 


by suitable capacitors, 


(c) DETECTOR CIRCUIT. = Refer to Figure 2-8. Rectification of the i-f 
signal is accomplished by a fixed crystal detector. The crystal detector is 
excited by i-f voltage taken fran the secondary of the last i-f transformer, 
Z-121. The output of the detector is coupled through the noise limiter cire- 


cuit to the grid of the audio driver tubce 


The following table lists in order the reference symbols, the cir- 
cuit locations, and the functions of the canponents in the detector circuit 
as encountered when tracing the circuit fran the detoctor input to the audio 


out put . 
Reference Symbols 


L-134 
CR-101 
C-131 
R-155 


"R-118 


R-119 
R-120 


Circuit Locations Functions 

In series with crystal Input inductor 
Out put of L-134 Rectifier — 
Between CR=101 and R-155 r-f filter 


Between CR-101 and R-118 
Between R-155 and R-119 
Between R-118 and R-120 
Between R-119 and ground 
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Detector load 
Detector load 
Voltage divider 
Voltage divider 
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R=-120 R-119 R-l16 R-155 


NOTE: UNLESS OTHERWISE INDICATEC, 
ALL RESISTANCE VALUES ARE IN 
OnmS. CAPACITANCE VALUES ARE 
IN WMI CROMICROFARADS, AND 
INDUCTANCE VALUES ARE IN 
WI CROHENRTES.. 


Figure 2-8 Detector Circuits 
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Figure 2-9 Noise Limiter Circuit 
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THEORY OF OPERATION 


The crystal detector receives excitation from the secondary of i-f 
transformer Z-121 which is tuned to the i-f frequency by capacitor C-179. 
Load resistors R-155 and R-118, and voltage divider resistors R-119 and R-120 


form the load for the detector, 
various points along the detector load, 


Audio output fran the detector is taken fron. 
The audio reaches audio driver tube 


V-107 through the noise limiter circuits, (Refer to Figure 2~9 


(ad) NOISE LIMITER. - The noiso limiter employed in this equipment uses 


two tubes, a dual triode and a dual diode. 


This limiter will eliminate or 


greatly attenuate sharp noise impulses such as ignition noise, radar, etce, 


from the receiver output. 


Located between the detector and the first audio 


stage, the limiter acts like a gate, cutting off the audio for the instant 
of the noise inpulse and immediately restoring it at the end of the noise ime 


pulse duration. 


The following table lists in order, the rcference symbols, the cire 
cuit locations, and the functions of the componcnts in the noise limitor cir- 
cuits as encountcred when tracing the circuit from the detector output to the 
noise limitcr output. 


Reference Symbols 


C-131 
R-155 
R-118 
R-119 
R-120 
C-130 
R-1.23 
R-129 


R-139 
R-124 
R-154 
R15) 


C-129B 
C-133 


C-134 
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Circuit Locations 


Between crystal and R-155 

Between crystal and R-118 
Between R-155 and R-119 
Between R-118 and R-120 

Between R-119 and ground 

Between R-118 and R-128 
Between C-130 and R-129 

Between plate of section A 
of V-105 and plate section 
A of V-110 

Plate of section A of V-105 
Plate of section B of V-105 

Cathode of section A of 
V--105 

Cathodo of scction B of 
V-105 

Plate of section A of V-105 

Cathode of section A of 
V-110 

Cathode of scction A of 
V-110 
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Functions 


R-F filter 

Detector load 

Detector load 

Voltage divider 

Voltage divider 

Impulse coupling capacitor 
Impulse coupling resistor 
Liniter time constant 
resistor 


Balancer tube plate resistor 
Balancer tube plate resistor 
Balancer tube cathode ree 
sistor 

Balaxser tube cathodo ree 
sisvor 

Plate filter 

Noisc limitcr time ‘constant 
capacitor 

Audio coupling capacitor 
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THEORY OF OPERATION 


The dual triode, a type 12SL7 tube, is employed in a balancer 
circuit which amplifies and furnishes an automatic threshole level in 
order that the limiter will operate equally effective on all percentages 
of modulation. 


The dual diode, a type 12H6 tube, is the noise limiter tube in 
which the interruption of the audio signal takes places 


In operation, both grids of the dual triode tube receive bias 
variations at the rate of the audio frequency by virtuc of being connected 
to the crystal detector loac resistor. The plate current of section B 
of V-105 varics at thc eudio rate and is coupled to the cathode of section 
B of the limitcr tubo, V-110. The plate current of section A of V-105 
varics at an avcrage rate due to filtcr components C-1298, R-129 and C-133. 
The plate loading resistors R-130 and R-124 arc chosen so that with no audio 
excitation from the detector, the positive voltage on the plate of section 
A of V-110 4s slightly higher than the positive voltagc on the cathode of 
section B of V-110 rcsulting in a current flow through the limiter tube. 
Since the plato of scction B of V-105 is coupled to tho cathode soction B 
of V-110 an audio signal is obtained from the output of the limiter tube, 
V-110, If a noise impulse with a steep wave front is received, the grid 
of section B of V-105 will be driven more negative which will cause a rise 
in plate voltage in section B of V-105. The cathode of section B of the 
limiter tube V-110, being connected to the plate of section B of V-105, 
therefore, is driven more positive than the plate of section A of V-110 and 
the curremt flow through the limiter tubc is interrupted causing a hole to 
be punched in the signal. While the grid of section A of V-105 receives the 
samo impulse as the grid of section By, the plato of section A does not fole 
low the noise impulse duc to the time constant of the filtcr components 
C-129B, R-129 and C-133, therefore the platc of section A of limiter tube 
V-110 does not rceccive the noise impulse in phase with the cathodo of sec- 
tion B of V-110, howcver the noiso impulse is coupled to tho plate of scc- 
tion A through resistor R-128 and capacitor C-130 and arrives out of phase, 
which tends to lower the positive plate potential thus aiding in reversing 
the polarity betwoon tho plate of scation A and the cathode of section B 
of limiter tubo V-110, since the platc potential of scction A of V-105 
varies at an average rate directly proportional to the strength of the ine 
coming signal, the noise limiter threshold is automatically set and the 
limiter is effective on all values of modulation. The output of limiter 
tube V-110 is coupled to the grid of the driver tube, V-107, by capacitor 
C-134. 

(e) CALIBRATION CIRCUIT. - The calibrator that is incorporated in 


this receiving equipment utilizes a crystal controlled oscillator, 4 varie 
able frequency oscillator and a variable frequency i-f channel. Using the 
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Figure 2-10 Calibration Circuit 


a le 
i, ; 

By COTES) iD 
Aether 


am,% 5 


pes? 
af 


eee 
. aa 


pal Sety Phir 


THEORY OF OPERATION 


above circuits, the receiver may be accurately tuned to any frequency in the 
range 1500 ke to 18,500 ke without having to follow the usual procedure of 
tuning for a trensmitted signal or depending upon tuning dial calibration. 


The following table lists in order, the reference symbols, the cir= 
cuit locations and the functions of the canponents in the celibration cire 
cuit as encountcred when tracing the circuit from the output of the CFI unit 
to the beat frequency calibration oscillator. 


Reference Symbol 


C=-407 
C-501 


C-170 ? C-171 9 C-172 
C-173, C-174,C=-175 
Z-101, Z-102, 2-103, 
2-104, Z=105, 2-106 
C-101, C-102, C-118 
C-103, C-120, C-123 


Z=107, 2-108, Z-109, 
Z-110, Z=-1l1, 2-112, 


Z-113, 2-114, Z-115,_ 


Z-116, Z-117, 2-118 
C-105, C=106, C-107, 
C-108, C-109, C-111, 
C-113, C-114 

C-115 

L-129 

L-130 

C-112 

C-178, C-181, C-183 
C-184 


C-140 
C-117, C-122, C-126 
L-131 
L-132 
C-176 


12338 


Circuit Location 


V-201 platc 
Bctweon K=-502 and S-10lA 


V-101 grid circuit 
V-101 grid circuit 


V-101, V-103 

V-101, V-103 and V-104 
cethodes 

Y-101 platc, Y-102 grid 
circuits 


V-101 plate, V-102 grid 


circuits 


V-102 grid circuit 
V-102 plate circuit 
V-103 grid circuit 
V-102 plate circuit 
Z-119, 2-120 and Z-121 
V-103 grid 


Between V-109 plate and 
grid 2 of V-102 


V-102, V-103, V-104 plate 


circuits 
V-103 grid circuit 


V-104 grid circuit 


V-104 grid circuit 
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Refcr to Figure 2-10, 


Functio 


Coupling capacitor 

Calibration input 
capacitor 

Antenna coupling 
capacitors 

ref amp grid inductors 


ave bypass capacitors 
Cathode bypass capaci-= 
tors 

ref amplifier band pass 
inductors 


Band pass capacitors 


Mixcr grid coupling 

Mixer plate inductor 

First i-f grid inductor 

Mixer plate tanks 

i-f coupling capacitors 

First i-f grid tank 
capacitor 

Exciter coupling 
capacitor 

Plate bypass capacitors 


First ief plate 
inductor 

Second i-f grid 
induct or 

Second i-f grid tank 
capacitor 
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THEORY OF OPERATION 


Reference Symbol Circuit Location _ Function 

C-180 V-103 plate circuit First i-f plate tank 
capacitor 

L-133 V-104 plete circuit Second i-f plate 

: 4nductor . 

L-134 _ Y-105A plete circuit Detector input inductor 

C-177 V-104 grid circuit Second i-f plate tank 
capacitor 

C-179 V-105A plate circuit Detector input tank 
capacitor 

C-128 V-105A plate circuit l-f osc coupling 

C-203 V=201 plate circuit l-f osc output 

| coupling 


The block diagram, Figure 2-ll, shows, in simplified form, the op- 
eration of the receiver calibration system. This system of receiver cali- 
bration depends primarily upon the frequency stability of the CFI oscillator 
and the frequency stability of the two variable frequency oscillators. The 
frequcncy of the CFI oscillator is controllcd by @ 100 ke quartz crystal. 
The variable frequency oscillators are precision built and are exceptionally 
stable. The low frequency oscillator has been carefully calibrated and it 
js reasonable to expect that the calibration dial will always indicate the 
proper number of kilocycles of deviation from the 500 kc intermediate free 
quency. The frequency of the low frequency oscillator is varied by oper= 
ating the CALIBRATE control, This control operates a mechanism which changes 
the pesitions of the tuning slug within the l-f osc grid inductor and the 
tuning slugs within the i-f transformers. 


During the process of receiver calibration thc frequency of the out- 
put of the 1-f osc is set and the frequency of the high freauency ose is varied, 
It is most important that this procedure be followed when calibrating the 
receiver. Reversing the operation by setting the TUNING control and varying 
the CALIBRATE control will result jin a “trial and error” mcthod of calibration 
and consequcntly a considerable loss of timc. If, after onco calibrating the 
reeciver for a particuler frequency, it is dcesircd to change the calibration 
even slightly, the low frequency osc frequency should be sct end the exciter 
tuned until zcro beat is again obtained. ; 


In order to dctcrmine the correct sciting of the TUNING control for 
any particular froqucncy, & condition must be rcached where the frequency of 
the output of the mixcr stage is thc same frcqucncy as the output of thc low 
frequency osc. When calibrating the rcecciver 2 signel that is generated by 
the CFI oscillator is uscd to replace thc usu2l transmittcd signal. To ob- 
tain output fran the mixcr that is in the frcqucncy range 450 ke to 550 key 
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Figure 2-11. Calibration System 


THEORY OF OPERATION 


the output of the CFI oscillator is beat against the output of the exciter,. 
As indicated in the table below, the frequency of the output of the exciter 
is sometimes 500 ke higher and sometimes 500 ke lower than the frequency of 
the signal that is being received. In Bands A, C, and D the frequency of 

the output of the exciter is 500 kc higher than the frequency of the signal 
that is being fed into the mixcr by the ref amplifier. In Bands B, E, and F, 


the frequency of the output of the exciter is 500 ke lower than the froqucncy 


of the signal that is being impressed upon the signal grid of thc mixer. 


Received 
Injection Freq. Cane 
Frequoncy HF Ose Voltage pared to In- 

Band Rango Froguency Frequency jection Freg, 
my | 1.5mc to 2,.5me 2meto3me 2meto3me 0.5 me 

B 2e5 MCe tO, 35> MC.,.2.me to 3 me -.2 me to 3 me.» 40.5 me 

C 325 me to5.5me 2meto3me 4meto6bme 0.5 me 

D S5.5meoto&5me 2meto3nmce 6meto9Jnme -0.5 me 

E 8.5 me tol2.5me 2mcto3me S8metol2me +1.5 me 

F 12.5 mc to 18.5 mc 2mc to 3 me 12 me to 18 me +0.5 me 


When calibrating thc recciver, the output of the CFI oscillator 
is fed into the receiver input circuit and the antenna terminal is grounded 
by the operation of K=-502, All hermonics of the 100 kc oscillator are 
fed into the receiver but tunable band pass filter circuits in the ref 
amplifier and mixer stages attenuate all signals exccpt the harmonic that 
is to be used for calibration, Although attenuated, the 100 ke harmonic 


- that is to be used will be of sufficicmt strength to drive the signal 


grid of the mixer even when the band pass filter and tank circuits are 
detuned as much as 50 kc. The high frequency osc tank and multiplier 

tank circuits are tuned by the same control that tunes the ref amplifier 
and mixer tank circuits. Thus when tho ref amplifier and mixer circuits 
are detuncd from the 100 ke point, the frequency of the output of the cox- 
citer is also varied. A 100 ke harmonic of the CFI oscillator is used for 
calibration 50 ke above the 50 ke below tho pointe For example, the 4600 
ke harmonic of the 100 ke crystal is used when calibrating the receciver to 
points in the frequency range 4550 ke to 4550 kee Theo 4500 ke and the 4600 
ke harmonics will be of equal strength at 4550 ke and the 4600 ke and the 
4700 ke harmonics will bo of equal strcongth at 4650 kc. Whon tho ref amp=- 
lificr, mixer and exciter circuits are tuned farther than 50 ke away fran 
a 100 ke point, the 100 ke harmonic that is ncarcst to the frequency to 
which the ref, mixcr and cxciter circuits are tuncd bccomcs the usable sige 
nale 
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THEORY OF CPERATION 


Referring to the block diagram, Figure 2-11, the frequency of the usable 
signal at point A is always an even 100 kc harmonic of the output 100 ke CFI os- 
cillator. The frequency of the signal at point B will vary as the TUNING con- 
trol is rotated but will always be between 450 ke ard 550 ke higher or lower in 
frequency than the frequency of the signal at point A. When receiving signals 
in Bands A, C or D, the frequency of the signal at pcint A will be lower than 
the frequency of the signal at point B. When receiving in Bands B, E or F the 
frequency of the signal at point A will be highor than the frequency of the sige- 
nal at point B, With the if transformers tuncd to the same frequency as the oute 
put of the low frequoncy oscillator, thc output of the mixer will be permitted 
to rcach the detoctor tube when the frequency of the output of the mixer is near 
the frequency of the outrut of the low frequency oscillator. Zuro beat betwoon 
these two signals indicetcs that the output of the mixer is of exactly the samo 
frequency as the frequency of the output of the 1f osc. The rccciver is pro- 
perly calibrated when zcro beat bctwoen the two cignals is obiainede 


(f£) AUDIO AMPLIFIER CIRCUITS. - Audio a:plification is obtaincd by one 
audio driver and onc powcr amplifier stage. Tne audio voltagc that is dcvele 
oped across the diode dcetcetor load resistors, R-155, R-1i8, R-119 and R-120, 
is impsessed across the noise limiter circuit. The currcmt flowing in the 
limiter tube develops voltage across resistor, R-151. This voltage is applied 
to tie grid of the audio driver V-107 through capacitor C-134. The output of 
the audio driver V-107 is connectcd to the input of the audio filtcr Z-122. 
The filtcred audio voltege is impressed on the grid of the 12A6 powcr ampli- 
fier tubo V-108. An outout transformer couples thc output of the powcr ampli-= 
fier tc the head phone jack, J-111, through the mew-cw switch, S-102. A “I" 
ped attenuator is inserted in series with output when S-162 is in the MCW 
pesition. The audio output is also terminated at pin No. 11 of connector P-10l, 
Operating this switch to CW position takes the "T" pad out of the circuit and 
disables the avec. Relay contacts on the audio disabling relay K-102 open the 
seondary circuit of the audio transformer, T-101, when the autotune system is 
funct ioning. 


The following table lists in order, the reference symbols, the circuit 
locations and functions of the components in the audio amrlifier circuits as 
encenmicreoa when tracing the circuit from the noise limiter output to the audio 
output connector jacks 


Reference Eymbo} Circuit Location Funct ion 

C-134 ; V-107 grid circuit First audio coupling capacitor 

Re-151 V-107 grid circuit Audio driver grid resistor 

R-131 Terminal 3 of J-105 l-f ose decoupling resistor 

R-127 V-107 plate circuit Audio drivcr plate load 
resistor 
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Figure 2-12 Audio Amplifier Circuit 
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Reference Symbol 


Z-122 
S-102 


R-153 
R-134, C-135 


T-101 
R-139A 


R-1395 
R-140 
R-141 


> C-168 


L-127 
Jelll 


K-102 


THEORY OF OPERATION 


Circuit Location 


V-107 plate, V-108 grid 
One section connects 

Z-122 in circuit 
V-108 cathode 


Connected in series across 
T-101 primary 

V=105 plate circuit 

Connects to R-140 and 
R-141 


Connects junction of R-140, 


R-141 to ground 
Series with R-141 and 
T-101 secondary 
Serics with R-140 and 
J-111 
Shunted across Jelll 


Series with J-111l 
Connected to L=-127 and 
ground 


Functio 


Audio filter 
cwemew-cal switch 


Audio output cathode 
resistor 
Audio equalization 
net work 
Audio output transformers 
"T" rad bridging resistor 


"T" pad resistor 
"T" nad resistor 
"T" pad resistor 
Phone jack filter. 
capacitor 


Audio output ref filter 
Audio output jack 


Connccts one side of T-101 Roceiver disabling rolay 


secondary to ground 


(3) AUTOMATIC VOLUME CONTROL. = Delayed ave is employed in this re- 


ceivere 


reach maximum efficie 
Refer to Figure 2-13. 


The following table lists, in order, 
circuit locations, and th 


An seecelerated characteristic whic 


h enables the ave circuit to 
ney on strong signals is a feature of the circuit. 


the reference symbols, the 
e functions of the components in the i-f ampli- 


fier circuits as encountered when tracing the circuit fran the ave input 
to the grids of the controlled tubcse 


Reference Symbols 
C-132 
C-127 


R-123 
R-126 


R-122 
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Circuit Locations 


-Functio 


Plate of section A of V-106 Accelerator r-f coupler 
Plate of section B of V-106 AVC ref coupler 
Plate of section A of V-106 Accelerator plate load 


Cethode of section A of 
V-106 

Cat‘iode of section A of 
V-106 
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Accelerator plate load 


Voltage divider resistor 
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‘THEORY OF OPERATION 


Reference Symbols Circuit Locations Functions 


R-133 Between R-122 and ground Voltage divider resistor 
C-129A el eae of section B of Filter capacitor 
V-10 

R-121 Plate of section B of V-106 AVC load 

R-125 Plate of section B of V-106 Filter and time constant 
resistor 

C-129C Between R-125 and ground Filter and time constant . 
capacitor 

R-111 Grid return of V-103 AVC decoupling 

C-115 -Grid return of V-103 AVC decovpiing 

R-102 Grid return of V-101 AVC decoupling 

C-101, C-102 Grid return of V-101 AVC decoupling 


The delay feature of the avec functions in such a fashion that the 
controlled tubes do not receive any ave voltage while a weak signal is be- 
ing received, thereby allowing the receiver to operate in the most sensitive 
condition, This delay feature is obtained by plecing e positive voltege on 
the ave tube cathode which biases the plate with a negative potential and 
prevents rectification, However, as s00n as the received signal is great 
enough in amplitude, the signel voltage overcomes the fixed bias and the 
ave tube begins to function, In order to receive all ave voltage possible 
from the ave tube, section A of V-106 is connected in a rectifier circuit 
which rectifies part of the i-f signal and applies a d~c bucking voltage to 
the delay bias on section B of V-106, In this manner, a strong signal will 
reduce the delay bias on the ave tube and allow more avec voltage to be gen=- 
erated, thus an accelerated ave characteristic is obtained, 


Radio frequency voltage for operation of the ave system is obtained 
from the primary of i-f transformer 2-121 through capacitor C-127, Resistor 
R-121 forms the ave load, The grid of the ave tube section B of V-106, is 
grounded and the cathode is connected to the positive side of the plate sup- 
ply through resistors R-126 and R-132, 


. Section A of V-106 is connected in a diode rectifier circuit which 
furnishes the bucking voltage that cancels out the delay bias on section B 
of V-106, 


Resistor R-125 and capacitor C-129 form a filter to remove all r-f 
and audio from the ave voltage, Suitable resistors and capacitors are con— 
nected in the ave supply line at the grid returns of the controlled tubes 
for decoupling purposes, 
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Figure 2-13 Automatic Volume Control Circuit 
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THEORY OF OPERATION 


The ave circuit is connected to a set of contacts on the cw-ncew 
relay, K-501, The operation of relay K-501 applies a higher positive 
notential (delay bias) to the ave circuit end causes the ave to become 
particlly inoperative when cw is selected, 
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SECTION III 
INSTALLATION AND ADJUSTMENT 


1, INSTALLATION, 
g, PRELIMINARY, 


(1) UNPACKING, - All the equipment for the Model 51H-3 Receiving instal= 
lation which is supplied by the cor:tractor is in one crate, This equipment 
consists of a receiver unit, a receiver mowiting base, and a power connector 
to be attached to the mounting base, If the crate is marled with arrows to 
indicate the upright position, remove the crate cover only, Remove the pack» 
ing material and lift the wits out carefully, Search all the packing mate- 
rial for smell packages, Inspect each unit for loose screws and bolts, Be 
certain that all controls such as switches, dials, etc,, work properly, All 
claims for damage should be filed promptly with the transportation company, 
If « clain for damage is to be filed, the original pecking case and packing 
material must be preserved, Check the equipment received egainst the table 
EQUIPMENT SUPPLIED (Section 1, paragraph 2, page 1-1), 


(2) CHECKING VACUUM TUBES AND PLUG-IN UNITS, - Loosen the receiver unit 
from the cabinet by disengaging the Dzus fastener thet protrudes through the 
rear of the cabinet, Remove the receiver unit from the cabinet by pulling it 
forward, With the unit removed from the cabinet check all of the vacuum tubes 
to be certain that the proper tubes are securely inserted in the sockets, 
(Refer to figure 3-1 for tiie locution of the tubes,) Make sure that all the 
plug-in units are firmly fastened, 


(3) CHECKING CONTROLS FOR PROPER OPERATION, - Unlock the AUTOTUNE mech- 
anism that operates the SAND switch and TUNING control by rotating each lock= 
ing key two revolutions in 4 counterclockwise direction, Check each control 
by rotating it through the entire range, 


CAUTION 


Do not force the controls to rotate, If the controls do not operate 
satisfactorily with mininun pressure, check for bent parts, etc, 


Check the BAND switch by turning it to each of the six positions, 
Rotate the TUNING control through the entire range, Rotate the BFO-CALIBRATE 
control, Turn the CW=MCW-CAL switch to the CW position and to the MCW-CAL 
position, Turn the ON-OFF switch to the ON position and release it to the 
OFF position by pressing the knob toward the panel, Operate the VOLUME con= 
trol, Rotate the CHANNEL selector switch to each of the ten channels, 


After checking the tubes, plug-in wnits and controls, replace the re=- 
ceiver in the cabinet, push it all the way in and engage the Dzus fastener, 
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Figure 31 Tube Placement Diagram 
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INSTALLATION AND ADJUSTMENT 


(4) BENCH TEST, 


(a) POWER SOURCE, ~— This equipment has been designed to operate from a 
26,5 volt d=c power source, The filaments of the tubes are connected in a 
series-parallel circuit across the power input and the dynamotor, AUTOTUNE 
motor and relays operate directly from the 26,5 volt supply, The equipment 
will operate with voltages 10% above or 10% below 26,5 volts but for the best 
results the input voltage should be maintained as close to 26.5 volts as pcs— 
sible, High vcltages may damage the vacuum tubes, “Low voltages may result 
in insufficient emission from the vacuum tube cathodes, With low voltage the 
time required to change channels will be longer, 


(b) INSTRUMENTS, TOOLS AND EQUIPMENT REQUIRED, 


1, 26.5 volt d—c supply, 


2, Mounting base with plug receptacle attached, 
3. Wire for connecting power source to plug receptacle, 


4, A set of headphones (approx 300 ohm), 


5. A 500 ohm variable resistor, 
6 


A single-pole, single-throw switch, 


J. A dummy antenna consisting of 10 ohm of non—-inductive resistance 
and a 100 mmf capacitor in series, 


8, Audio output meter, (A Weston 667, a milliwattmeter or a 15 volt 
meter shunted by enough resistance to match the 300 ohm output of the receiver,) 


9. Signal generator, 


(c) TEST BENCH SETUP, - If a number of installations are being made at 
one base it is desirable to make un a test bench so that each equipment may 
be checked before being mounted in the aircraft, Considerable time and labor 
may be saved if all wits are checked and operating properly before eg oe 
stalled, (Refer to figure 3-2 for a suggested test bench setup,) 


Use number 14 gauge wire for the power leads, Use number 18 gauge 
wire for the leads from the terminals numbered 4 and 10, Use number 22 wire 


for all the control leads, 
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Figure 3-2 Test Bench Set-Up 
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NSTALLETION AND ADJUSTMEIT © 


(d) TEST PROCEDURE, - The following test procedure will reveal any dam 
age that will affect the operation of the equipment, 


1. Connect the power source to the proper terminals on the receptacle 
at the rear of the mounting base, 


2, Connect the signal generator output to the ANTENNA terminal on the 
receiver through the dummy antenna, (Signal modulated 30% at 1000 cps,) 


3, Connect the output meter to the receiver output circuit, (Either 
through the PHONES jack or by connecting to terminals on the rear of the unit,) 
If the voltmeter is used with 300 ohm shunt, calculate the power by using the 
following formula’ 


Power (milliwatts) = voltage?, 
0.3 


4, Turn the signal generator on and set the frequency of the generator 


5, Rotate the ON-OFF switch to the ON position, 


6, Rotate the VOLUME control clockwise as far as it will go, 
. Rotate the SENS control clockwise as far as it will go, 
8. Rotate the BAND switch to A, 


9. Turn the CW-MCW-CAL to MCW-CAL, 


10, Adjust the TUNING control for maximum output, Check receiver 
operation by checking the sensitivity and selectivity at 2, MP eel ee 
8.5, 12.5, 15,0 and 18,1 mc, Refer to Paragraphs (e) 2, and (g) 2, below, 
Check by setting the signal generator to the above frequencies, tuning for 
maximum output and observing the input necessary to give 4 chosen output, 


(ce) MINIMUM ACCEPTABLE PERFORMANCE, 


1, SENSITIVITY, - The conditions of measurement are: VOLUME control 
fully advanced, signal modulated 30 percent at 1000 cps, PHONE reception with 
a r-f input to the equipment not in excess of five microvolts and using a 
dummy antenna consisting of a 10 ohm non-inductive resistor and a 100 mnf 
capacitor in series, An eudio output of 100 milliwatts shall be obtained at 
any frequency with an input of 5 microvolts, 
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INSTALLATION AND ADJUSTMENT 


2, SELECTIVITY, - The overall selectivity of the receiver at any 
frequency shall be approximately as set forth below, (Conditions the same 
as stated above in Paragraph (e), l.)s | 


Attenuation DB Below Resonance Kilocycles Off Resonance 
P . 
20 nae 
x 11.75 
17 


The methode of checking tne selectivity is as follows: 


a, Connect the signal generator through the recommended dummy an= 
tenna (100 mmf capacitor in scries with 10 Bi to the antenna terminal of 


the receiver, 


b, Connect « 300 olim loading device (with a db meter incorporated) 
to the output terminals of the receiver, 


c, Turn the equipment ON and, with the BYO turned on, tune the re=- 
ceiver to zero beat with the output of the signal generator, ; 


d, Apply 30% modulation to the signal generator and turn the BFO OFF, 
Adjust the signal gencrator output to just below the point where the receiver 
AVC starts to operate, 


e, Tune the signal generator either side of the test frequency until 
the output on the db meter reads the desired amount of attenuation as indicated 
in the table above, 


f, Read the kilocycles-off-resonance &s indicated by the signal gen= 
erator dial and check with the Kilocycles Off Resonance columm in the table 


above, 
ge Repeat the above procedure on all the tcst frequencies, 


When the cquipment has been carefully checked and all units are 
found to be operating satisfactorily, the equipment may be installed in the 
aircraft, If the performance docs not come up to the minimum acceptable per= 
formance standards outlined above, refer to Pareagreph 2, of this Section 
and attempt to adjust the controls so that the standards of performance can 
be met, If it is impossible to obtain the required performance by adjusting 
the controls, turn the unit over to the maintenance personnel for servicing, 
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Figure 3-3 Radio Receiver Cabling Diagram 
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INSTALLATION AND ADJUSTMENT 


b. RECEIVER INSTALLATION PROCEDURE « 


(1) SELECTING MOUNTING POSITION FOR UNIT. - A clearance of at least one- 
half ineh must be allowed on the sides and at the top for the free movement 
of the unit onthe shock mount. A minimum clezrance of 18 inches in front of 
the receiver should be allowed to permit adjusting the controls. If the cone 
trols are not to be adjusted after the receiver is installed in the aircraft, 
ea minimum clearance of four inches must be provided in front of the unit for — 
installing and removing the unit fram the mounting basee A clearance of at 
least 4 inches behind the receiver is necessery for the removal of the con= 
nector plug from the shock mount if the cable comes through the rear of the 
plugs A cle#rance of 3 inches behind the receiver is sufficient if the cable 
does not come through the rear of the plug. Of course, there must te enough 
space either in front of or above the receiver to permit the placing of the 
unit on the mounting base. 


(2) PLACING AND SECURING THE MOUNTING BASE, - Use cight #10 screws for 
securing the mounting base to the aircraft. If a good conncction to the 
structural parts of the aircraft is not obtained through the mounting base, 
a bonding strap may be connected from the mounting base to the aircraft or 
the ground connection may be made to the ground post on the front of the re= 
ceiver. The ground connection should be as short as possiblce 


(3) POWER AND CONTROL CONNECTIONS, 


(2) GENERAL. - One or more control boxes or console control units may 
be used with this equipment. Nincteon terminals of the mounting base con- 
nector J-901 are used in making connections, Terminals numbered l, 2, 12, 

18 and 19 are not uscde It is recanncnded that wire strippers, long noso 
pliers, side cutting pliors, scrcwdrivcr, soldcring iron and rosin core soldor 
be available for making the connections. 


(b) POWER INPUT CONNECTIONS, - Two numbor 14 gauge insulated wircs long 
enough to reach from the recciver mounting base connector to the 26.5 volt 
d=-¢ power source are required for the powcr conncctions. The positive con- 
nectioén is soldercd to terminal mmbcr 17. The negetivo connection is sole 
dered to tcrminal number 9. De not expose any more of the bare wiro than is 
necessary for the soldered conncctione 


(c) CONTROL LINE CONNECTIONS, = Use number 18 geuge wire for the cone 
nections to terminals number 4 and 10 in the receiver mounting base connoctore 
Use number 22 gauge wire for the control leads from the other terminalse 
Solder tho wires into the connector terminals being careful not to strip the 
insulation from the wire any farthcr back than nccossary for the soldercd con- 
nections . 
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INSTALLATION’ AND ADJUSTMENT 


(4) PLACING AND SECURING THE UNIT ON THE MOUNTING BASE. 


(a) PLACEMENT OF UNIT. = The mounting base has been designed to permit 
the removal of one receiver and the installation of another in the least pose 
sible tine. After the mounting base has been installed and all connections 
to the mounting base connector have been made, the receiver may be fastened 
to the mounting base, Before placing the unit on the mounting base, be cere 
tain thet the unit is securely fastened in the cabinet. Place the receiver | 
on the mounting base and carefully push the unit toward the mounting base 
connector. Be certein that there is proper alignment between the connector 
on the receiver and the mounting base conncctor before exerting pressure on 
the front of the unite 


(b) SECURING UNIT. - When the receiver has been pushed back as far as 
it will go, lift the lock assemblies over the angles that protrude frem the 
receiver front panel and tighten the wing nutSe Insert a pioce of safety 


wire through one of the holes in the wing nut and through the hole in the « 


ecrew between the wing nut and the round nut on the cnde Twist tho free 
ends of the wire togethers 


(5) ANTENNA SYSiEM CONNECTIONS. 


(a) ANTENNA. - Tho receiver is dosigned for fixed aircraft antennas 
ranging from 17 to 40 feet in length. Tho lead-in from the antenna to the 
receiver should oc es short and direct as possible. A minimum of two inches 
slack should be allowed to permit free movament of the receiver on the shock 
mounts. A binding post has boen provided on thc from pancl of the roceiver 
for the end of the lead-in. 


(b) GROUND. - If a good connection to the structural part of the aire 


- craft is not obtaincd through tho mounting base, the ground connection may 


be made through e bonding strap between the mounting bese and theo aircraft 
or the ground connoction may be made to tho binding post on the front of the 
roceivere Make tho ground load es short as possible.e 


¢~ ACCESSORIES, = Besides ~ho basic units, consisting of the receiver, 
mounting base and mounting basc connector, the following eccossorics are 
necessary to complete a Model 5iH-3 Receiving installotions Headset, junce- 
tion box, jack box and antennae, The huadsotsy junction box, jack box and 
antenna are furnished by the customer. Fixcd aircraft auttennas ranging 
from 17 to 40 feet in lcngth are suitabloe The fnstallation procedure for 


tho accessorios will vary considerably with the aircrsft in which the equip= 


ment is being installed. 
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CONTROL BOX OR CONSOLE CONTROL UNIT 
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Figure 3-4 External Connections to Receiver Unit 
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Figure 3-5 Receiver Plug Connector Details 
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INSTALLATION AND ADJUSTMENT 


2 ADJUSTMENT e 


8. GENERAL. - The adjustment of this receiving equipment consists princi- 
pally of calibration and AUTOTUNE adjustment. When properly synchronized, 
no adjustment of the AUTOTUNE mechanism, except the unlocking, setting and 
locking of the BAND switch and TUNING control, is necessary. The AUTCTUIE 
mechanism is highly dependeble and will only require synchronizing if sme 
part of the mechanism hes been replaced or renoved for repaire The synchroe- 
nizing of the mechanism is considered a maintenince operation rather than an 
adjustment operation. Camplete instructions for the synchronizing of the 
AUTOTUNE mechanism are included in the MAINTENANCE SECTION of this book. 


NOTE 


To unlock the AUTOTUNE mechanism that operstes the TUNING control and 
the BAND switch, rotate the locking keys two revolutions in a counter- 
clockwise direction. Lock the controls by rotating the locking keys 
in a clockwise direction until the torque nccessary to rotate the keys 
indicates that pressure is being applied to the stack of AUTOTUNE stop 
ringse 


be FUNCTION OF CONTROLS. - All of the receiver controls arc mounted on the 
front pancl. In each case a word or words have been engraved on the panel to 
indicate thc function of the particular control, The following paragraphs 
give a briof outline of the elomonts in the recciver that are operatcd by 
each controls 


(1) POWER ON-OFF SWITCH. = The power ON-OFF switch, located in the lowor 
leftehand cornor of the panel, is a combination manually and electrically op= 
crated powcr and circuit control switch. In addition, the cathode circuits 
for the ref amplifier, the mixer, and the first ief amplificr tubes, the on- 
ergizing circuit for the ew relay, the circuit to tho CHANEL selector switch, 
and the energizing circuit for the primary powcr control rclay are clcared 
for remete control by an olectrical impulse to the electrically operated ro- 
lease scction of the switch. The clectrical impulse will be received fran 
the control that desircs to control the rcecivere 411 ON-OFF switchcs should 
be oquipped with an impulsing circuit so that only ono station may havo cone 
trol at any given instanco. 


(2) CHANNEL SELECTOR SWITCH, - Tho CHANXEL selector switch is uscd to se~ 
lect any of the 10 available AUTOTUNE channels upon which reception is desircde 
The numcrale that are cngraved on the receiver panel correspond to the 10 
AUTOTUNE channels, This control operetes a single pic switch that is assoce 
iatced with tho AUTOIUNE control circuit. 


11835-1 . 377 


a. ; a be Fa ; ay ey Sp nie 

iin Dechen a F tes , ; “hut agi eee a 
dy. F Feng. aed pew ‘a oa! a os - veh 7 $ ; 7. 
La o's > et. f :) Ts: na . c eo : e 


: isc’! ie 


thet 
’ ? “er? ee eta e is 
au a) i A, <u 's ieee: ae 4) *§ eres a> Ne Zhe A ty bn oa 
Sy » aa we: > ‘AWDek 0 a terg Nay fo ie z 4 iy Baal fay 
Bae | a * ‘ 
a bg 
Ba % ’ 
hed err dl ‘ . , ~ 
1 bw we P 
i | 
2a ee > 
vas ed ‘? i? ae a 
| 
te f 
+: 
oa | 


ACTS Kner, oli cere eebha. Bir Ay tei: Basle waiscvag me Us 

eee ebook wsy ol ogy ble ah te NOES TEA ute Ahi Soo uawnt bo | Hy Col 

PON ACT RA ie ae LN ATA at BRO Bote aig tac Bite add tee taPrat | ii 

a3 Se ian Louie c Tye yy CANTOR WEEN ae ee Reed | Pet 
WG PESO A ae es OVO ‘end wat nde inny ene Ye Pita at: 

mrmeriay Ale tr Sones hake ——- & Diotedsendo oF cette oe O82 So gum in 

ROM IS) SOO SSeS en Spl awe fete’ Sue teat hie 

ya el ROTI SS A aid Sal bas WEE! WH Liste y: ey RER 


MR Se lanes SPIEL See SG Ariki ine he sicibduiehlig ert a ee 


‘ 
- ; ’ ig 
t a Pty ; Pe 
‘ 4 . bal : 
ue 7 } a. Pe ai 4 _ 
; i . as 


DMRS, Oe a red? sbiadeag .. MPa has ig dee is 
Ste eb Aeetet nay eine eh BRIDE eat etre. tet bie’ TE ade . . 
PUSS Se CUES See <a ThO:S Beg, oh? Moe WERE MOORES: Gh dali ee a a 


- ENO GaN Se ER eid eee ements ve ama tae ae) Tales ed ~ 
‘ he Mg ‘ . ea Owe? Ke bri tere anted “ar PTR S 1g ame so antes ir ry . 7 


wages. ass oe 
+ Ba VEDOTS BAF Ta dpa « aa Re WG TE MS Pi 
rm P 


RE Se er aE nN oD Srhangy Dees 
: 1 FPG Vsntks) horhlh er a ey Steere, oe dl abies bo 
ee 7D AO GED Sig Feta hae otk ven 1, SAS". DRE Hg oy ly 

vated Biernien $ BA 


iy: Te tie “ORE aetna gi 2 hee ota TR Rereos | fa: 

5 Sa Ulett ein i nae ae kat ae de a Moyea sale 
Srey ide Be. tO AT FR or Si ae, aie SERIO, Bee sh Me vnptiers Bde Peele 
ays Ar hdc DT PESTS pe a q ale sar Pe rer ace tert: ohh? ty} 


J of* ope eea eteios set Se Ae agers ott Fon kyr 

Sie calkiaet.. Seba diden er eae . sen GH? 4h Situs Reta RaPt yo 0 ead itn 
= SSS SE Gat eg Se eae alee tl Bre ee os Ree Eo ; 
ne. Sty sae On EX tae. 7g niiaaae AR tae tah. dy, eR 

PRN EE pail eines Cotte tts Se 2 Rae hv Junge! Lait 

2 STE) AR: CD oe 28% a hat tee” fitisy: boge Lagwr ae - 

| Bites an igle p 


7 hat NSM, 3) Sos ew hy ee RD gS Se ‘ero: m ate foe 
' OR MOL Mons: Vkeay souk ev aba eee Peete sda oe ae Seen. bd 
Bes BES. oY Grlq sete s dian Meine con aks eae a | 
Se OWE Mabie oto hale edema alee ee * 
sacle memes 


; ‘ + 
A pane 
! Pras ee ca 
« “re 
-, oe eee 
; Mie fh 


INSTALLATION AND ADJUSTMENT 


(3) BAND SWITCH, - The BAND switch is connected to the AUTOTUNE Singleturn 
Unit and is used to select the band of frequencies that contain the one upon 
which reception is desired. The frequency range of the receiver, 1500 ke to 
18,500 ke, is divided into six bands. The frequency band may be manually se- 
jected, if the AUTOTUNE Singleturn Unit stop rings are unlocked, by rotating 
the locking key in a counterclockwise direction. The bAD switch operates a@ 
mechanism which selects the r~f coupling and ref amplifier plate tank circuits 
that will tune to the band of frequencies in which reception is desired and 
selects the proper plate tank circuits for the high-frequency oscillator and 
frequency multiplier stages. 


(4) BFO-CALIBRATE CONTROL. - This recciver hae been provided with a system 
of calibration that permits the tuning of the receiver circuit,to any exact 
frequency without having to tune for an incoming signal. The BFO-CALIBRATE 
control tunes the three i-f transformers and the beat “requency oscillator 
grid tank circuit by chunging the positions of slugs within the inductorse 
The operation of this control also applics plate and screcn voltages to the 
CFI (crystal-controllced frequency indicetor,) oscilletor tube, grounds the 
antenna terminal of the receiver, connects the output of the CFI oscillator 
to the input circuit of the recciver, disables the ave action, and connects 
a potentiometer in tho cathode circuits of the ref amplifier, mixor and first 
j-f amplifier tubes. Tho control may be rotated to vary ihe froquency of the 
osciliator 100 ke, 50 ke above and 50 ke below the i-f frequency (500 kee) 


(5) TUNING COMTROL. = The ref coupling, ref emplificr plate tank, high- 
froquency oscillator grid and plate tank, and frequency nultiplicr plate tank 
circuits of this reccivcr aro all tuned by varying tho inductance of the cir- 
cuits. The TUNING control, which is associated with the AUTCTUNE Multiturn 
Unit, operates a mcchaniem that controls the inductancc in these circuits by 
determining the positions of slugs within thc inductorse The control may bo 
manually opcratcd if tho stoprings are unlockcde The ccutrol may be unlocked 
by rotating the locking key ina countcrclockwise diroction. | 


(6) MCW-CAL-CW SWITCH. - When it is desired to rcccive either mew or voice 
modulated signuls this switch should be operated to the MCW-CAL position, 
When tho switch is in the MCW position the ave circuit is operative and a 
variable "I" pad is connectcd between tho out put of the audio amplifior and 
the FHONES jack. When the switch is oporsted to the CW pesition the ave cire 
cuit is partially disabled, the output of tho audio amplifier is coupled di- 
rectly to the phones jack, and the volumo is controllid by a cathode potentioe 
_ meter as explained abovee 


(7) VOLUME CONTROL. - This control opcratcs two sections of variable re- 


sistors, a bridges "IT" pad and @ potenticict cre Tho "I" pad is connected be- 
tween tho. output of the udio amplifier and the PHONES jack whenovor mew 
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_ Figure 3-6 Channel Selector Details 


Figure 3-7 CW-MCW-CAL Selector Details 
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INSTALLATION AND ADJUSTiWENT 


reception is selected. When ew reception is selected, a potentiometer is con= 
nected in the cathode circuits of the r-f amplifier and first i-f amplifier 
tubes, When mew reception is selected the potentiometer is shorted out, 


(8) SENS CONTROL. - The threshold sensitivity is controlled by the screwe 
driver adjustment marked SENS. This control is connected in series with the 
cathodes of the r-f, mixer and i-f stages in the receiver for the purpose of 
adjusting the sensitivity of the receiver to operate most satisfactorily under 
conditions of electrical interference, A dust cover is placed over the panel 
opening behind which this control is located. 


¢~ PRINCIPLE OF OFERATION. - This receiver employs a superheterodyne cire 
cuit with one stage of ref amplification and two stages of i-f amplification. 
The i-f transformers arc veriable and will tune to frequencies in the rango 
450 ke and 550 kce The variable characteristic of these transformers is used 
only during the calibrating of the rcceivere When the receiver has bcon cali- 
brated and it is desired to reccive a transmittcd signal, the i-f transformers 
are adjusted so that the i-f frequoncy is cxactly 500 ke. Therefore the 
actual ief frequency, as uscd for reccption is 500 kc. For calibration, and 
excitation purposes throo oscillators have bccn incorporatcd into this roe 
ceiver. Tho frequency of one oscillator circuit is dectermincd by a 100 ke 
quartz crystal. Harmonics of this 100 ke sisnal are uscd when calibrating 
the receiver, During ectual rcceeption this oscillator circuit is disabled 
by removing the plato and ecrcon voltage from the oscillator tube. 


The frcqucncy convcrting stago of this rcccivir is scparately oxcitcd, 
One of the variable froquency oscillators is usca to excite the mixcr tubc. 
This oscilletor operatcs in the frequcncy range 2000 ke to 3000 ke and a 
frequency multiplier circuit is uscd to obtain the higher froquency cxcita- 
tion voltsges,. The rcmaining oscillator tube is csscntially a beat froqucacy 
cscillator, but is also used during tho calibration of the receiver. Tro oute 
put of this oscillator is in the froquency range 450 ke to 550 kee 


Whon voicc modulatcd or mew signals are boing received, the beat fro- 
quency oscillator circuit ie disabled by removing the platc and scrcon volt=- 
ages from the oscillator tube. 


Two stagcs of nudio amplification provide ample output for the opcration 
of headphones at the receiver pancl and for the opcration of headphoncs at 
the remote control positions. Onc triode connected pentode tube is uscd for 
the first audio stage. The audio output stage is e type 12A6 pentodce 


The noisec silencer, following a fixcd crystal detector, employs two 
tubcs, A dual triode type tube is connected in an accelerated ave circuite 
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INSTALLATION AND ADJUSTMENT 


The ave circuit is operative when voice modulated or mcw signals are being — 
received. The circuit is partially disatled if cw reception is selected and 
during the time that the receiver is being calibrated. ' 


(1) GENERAL ADJUSTMENTS TO PREPARE THE EQUIPMENT FOR OPERSTION. = Before 
proceeding with the edjustments, choose the 10 frequencies upon which the ree 
ceiver is to be operated. A brief outline of the comrol ed ustments neces@ 
sary for the preparation of this receiver for routine operation is given belows 

(a) Operate the Power Switch to the ON positions 

(b) Operate the CHANEL Selector switch to Position le 

(c) when the AULOTUNE cycle has been completed, unlock the stop rings on 
the AUTOTUME Singleturn end iivlliturn Units by rotating the locking keys two 


revolutions in a counterclocxwise directions 


(d) Rotate the BAND Switch to the correct position for the frequency that . 
has been selected for Channel le 


(6) Rotate the TUNING Control until the dial indicates the frequency - 
upon which reception is desirede 


r 


(f) Rotate the CALIBRATE Control a number of dial divisions correspond= 
ing to the last two digits and fractions thereof of thc desired frequency e 


(g) While listening to the output of the receiver, rotate the TUNING 
Control about the desired frequency until zero beat is obtained. 


(h) Lock the BAND and TUNING Controls by rotating the locking keys 
clockwise until the AUTOTUNE stop rings are tight. 


(4) Return the CALIBRATE Control to exact "0" setving. 

(j) Select the type of receptiondsired with the CW-MCW switche % 

(k) Repcat steps (¢) thru (4) for the remaining nine frequencies. 
NOTE 


If it is dcsircd to receive voice-moduleted signals, operate thc CW 
MCW-CAL switch to the MCW position, 


3-10 11838-1 


4 


a farsa 


Pameiad 974 phena Te ita Re; Rees: sehen: hee pes ie 
pe oh ER Pe te a S| pi an $B gre aed | 
ae ar Te bene 


Sy See tar FAP CRATEAM Op ehiotierh aon ay 
2S RR TE Sade aie ea pStos mies) Ae ee an 2boe sory, 


ion ato Rg Rn ee Lp ike: QS SO" th Ey Race BRO Uke a ey ie 


BY.” 


iat 


Fe 


sie 
ae 
a 


y A 


rs he f. in) 
\ 


- 
on 
F 
ott ey 
+, 


Kd 


® 
re 


4 
; 


fare Taub CF ape fat bok OT Suvissog Bens 36 wos Pete shut 98s: 30 ene 


we 


‘aie ape EO BA og a “ene Ce eta tars te} 
> $ neki bags oy; Sie Pty. wd Niadhies GR: ‘eR ty ie isthtns? ig) 
CARS! ae (> 1 op Oe is a mea ds “ote eo te Sipe pig ore TEs nee ia Aegis tae ; ie 

tale, slr Hebd ee sive a Vd, Cri mbes Cie ae, CA ee ea raha 
WAGER tere teh ‘be ada Rg 4 han aleve 


PRA Lat wae W469 cn kiters ih J edie What og Net anni iit. ge Ir tge lay. | 
: P ay 4 Bepnarant’A yt “Sy Foey Rist road naa 


COLE Fak bs geek eae Rati ty, Set Te audi a ae fad%' 
eon ehotanh of ns boys 28 syed soqu 


2 Sethe ey a at aaa: Riles reer eer sab? smo: f ) : 
Oo? Fee aes CUT AORET: Sie 6 Fe 2S ws tesed ¥ ed ida a! aa 


4°, be 


MEST SRM IE: oe lh Malti ate ail cso sib eee a 


SET WRN Oreo ang PaRer wee acd alle taal axsb09, ho, 


Pout seh Sianeien ie ROUND SDR: i He wad Bid 


a 


ae Premiere 
Jo sO lwe WGA ee thee tain: ee. aaa ane: noone ee 


seer 


aS 
RD othe oho io reborn Zo hati 


Ms ae 
: « belgk? wie ee pene PUPAL gt) EA dips metre % 


i LOCK 
\ NOTIFY 
; PILOT 
BEFORE 
NLOCKING 
AUTOTUNE 
ANNEL TUNING 


—1@ 


Figure 3-10 Frequency Indicator and Main Details £2 
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Figure 3-ll Sensitivity Adjustment Details 
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INSTALLATION AND ADJUSTMENT 


d, CALIBRATION, 


(1) CALIBRATION THEORY, — The Calibrator that is incorporated in this re- 
ceiving equipment utilizes a crystal controlled oscillator, a variable fre=- 
quency oscillator and a variable frequency i-f channel, Using the above cire 
cuits, the receiver may be accurately tuned to any frequency in the range 
1500 ke to 18,500 ke without having to follow the usual procedure of tuning 
for a transmitted signal or depending upon tuning dial calibration, 


The system depends primarily upon the frequency stability of the CFI 
unit (crystal controlled frequency indicator) and the frequency stability of 
the two variable frequency oscillators, The frequency of the CFI oscillator 
is controlled by a 100 ke quartz crystal, The variable frequency oscillators 
are precision built and are exceptionally stable, The beat frequency oscil= 
lator has been carefully calibrated and should always indicate the proper 
number of kilocycles of deviation from the 500 ke i-f frequency, The fre= 
quency of the beat frequency oscillator is varied by operating the BFC-CALI<- 
BRATE control, This control operates a mechanism which changes the position 
of the tuning slugs within the lf osc, grid inductor and the tuning slugs 


within the i-f transformers, 


During the process of receiver calibration the frequency of the out~ 
put of the 1f osc, is set and the frequency of the hf (high frequency) oscil~ 
lator is varied, It is most important that this procedure be followed, The 
frequency of the hf oscillator is varied as the TUNING control is rotated, 

In order to determine the correct setting of the tuning control for any par= 
ticular frequency, a condition must be reached where the frequency of the 
output of the mixer stage is the same frequency as the output of the lf osc, 


In the calibration position the output of the CFI is fed into the 
receiver input circuit and the antenna terminal is grounded by the operation 
of K-502, All harmonics of the 100 ke oscillator are fed into the receiver 
but tunable band pass filter circuits in the r-f amplifier and mixer stages 
attenuate all signals except the harmonic that is used for calibration, 
Although attenuated, the 100 kc harmonic that is to be used will be of suf= 
ficient strength to drive the signal grid of the mixer even when the band 
pass filter and tank circuits are detuned as much as 50 kc, The hf oscil= 
lator tank and multiplier tank circuits are tuned by the same control that 
tunes r—f amplifier and mixer tank circuits, A 100 ke harmonic of the CFI 
oscillator is used for calibration 50 ke above and 50 ke below the point, 
When the r-f amplifier, mixer and exciter circuits are tuned farther than 
50 ke away from a 100 ke point, the 100 kc harmonic that is nearest to the 
frequency to which the r-f, mixer and exciter circuits are tuned becomes the 
usable signal, The frequency of the exciter output will vary as the TUNING 
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INSTALLATION AND ADJUSTMENT 


control is rotated but will always be between 450 ke and 550 ke higher or 
lower in frequency than the 100 ke harmonic signals, When receiving signals 
in BAND A, G, or D, the frequency of the input signal is lower than the ex=- 
citer frequency, When receiving in BAND B, E, or F, the frequency of the 
input signal is higher than the exciter frequency, With the i-f transformers 
tuned to the same frequency as the frequency of the output of the beat fre=- 
quency oscillator, the output of the mixer will be permitted to reach the 
detector tube when the frequency of the output of the m’xer is near the fre- 
quency of the output of the lew frequency oscillator, dero beat between these 
two signals indicates that the output of the mixer is exactly the same fre=- 
guency as the frequency of the output of the 1f osc, The receiver is prop= 
erly calibrated when zero beat between these two signals is obtained, 


(2) CALIBRATION PROCEDURE, — As indicated in the naragraphs above, the 
first step in the calibration procedure is to set the frequency of the beat 
frequency oscillator, In brief, the procedure from this point consists of 
setting the position of the TUNING control so that the output of the mixer 
is of the sane frequency as the output of the 1f osc, Under no circumstances 
should the TUNING control be set and the BFO-CALIBRA‘E used as the variable 


when calibrating the receiver, 


The calibration procedure and functioning of the circuits during cal— 
ibration are best explained by using an example. If, for instance, 2125 ke 
is selected as the frequency to which it is de -ed to tune the receiver, the 
procedure outlined below should be followed: 


(3) STEP~BY-STEP PROCEDURE, 
1, Operate the Power Switch to the ON position, 


2. Select the AUTOTUNE channel upon which it is desired to calibrate 
the receiver, 


3, When the AUTCTUNE cycle has been completed unlock the stop rings 
on the Multiturn and Singleturn Units by rotating the locking keys two revolu= 
tions in the counterclockwise direction, 


4, Operate the BAND switch to the position that includes the frequency 
2125 ke (Band 4), 


5, Rotate the TUNING control until the dial indicates 2,125 mc, 
6, Rotate the BFO-CALIBRATE control until the dial indicates 25... 


Place CW-NCW-CAL switch in CAL position, 
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INSTALLATION AND ADJUSTMENT 


NOTE 


The BFO-CALIBRATE control should always be set so that the calibration 
dial indicates the last two digits of the frequency in kilocycles upon 
which it is desired to calibrate the receivere If it is desired to 
calibrate the receiver within a fraction of a kilocycle of a frequency, 
the BFO-CALIBRATE control should be set so that vhe calibration dial 
indicates the last three digits of the frequency including the decimal 


Je With the beat frequency oscillatcr set as described above and 


while listening to the output of the receiver, rotate the TUNING control 
about the 2125 ke point until zero best between the output of the mixcr and 
the output of the bfo is obtainede 


8. Carcfully lock the BAND and TUNING ccitrols by rotating the lock= 


ing keys in a clockwise direction until the AUTOTUE stop rings are tishte 


9. Rotate the BFO-CALIBRATE control back tothe “O" setting. 


WARNING 


The BFO-CALIBRATE control must be returned to exact zero so that the 
receiver input circuit will be reconnected to the antenna terminal, 
the CFI oscillator will be disatled and the i-f channel will be re- 
turned to 500 kee The receiver is now calivrated for 2125 ke on 


this 


particular AUTOTUNE channcle The tyre of reception may be s€- 


lected by operating the MCW-CAL-CW switch, If it is desired to roe 
ceive voice medulatcd signals the switch should be operated to the 

MCW-CAL position. Tho AUTOTUNE mechanism will reposition the cone 

trols to tunc the rcecciver to 2125 ke whenever this channel is se- 

lected» 


e. TUNING ADJUSTMENTS. 


This 


_ WARNING 


equipmont cmploys voltages (250 volts) which aro dangerous and 


may be fatal if contacted by operating personicle Extreme caution 
should bo cxercised when working with the equipment with the cabinet 
removede Bc certainthat the ON-OFF switch is in tho OFF position 
and that the dynamotor has stopped rotating before touching any of 
the components. When making measurements with the equipnont opere 
ating and the cabinct removed use dry woll-insulated prodse 
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INSTALLATION AND ADJUSTMENT 


(1) ADJUSTMENT PROCEDURE. - If it is desired to change the frequency of 
one or more of the AUTOTUNE channels follow the procedure outlined belows | 


(a) With the Power Switch in the ON position, operate the CHAIMNEL See 
lector Switch to the number corresponding to the channel that is to be changede 


(b) When the AUTOTUNE cycle has been completed unlock the AUTOTUNE stop 
rings by rotating the locking key on the BAND Switch Control and the locking 
key above the TUNING Control two revolutions in a counterclockwise: direction, 


(c) Operate the BAND Switch to the band that contains the frequency upon 
which reception is desired. 


(a) Rotate the TUNING Control until the main dial indicates the cesired 
seq ue er > 


(e) Rotate the BFO-CALIBRATE Control so that the celibretion dial indie 
cates the last two digits of the frequency desired. 


(£) While listening to the output of the receiver, rotate the TUNING 
Control about the original setting and carcfully set the control 60 that zero 


beat is obtainede 


(g) Cerefully lock the OTUNE ston rings by roteting the locking keys 
in a clockwise direction untilWVight. 


(h) Return the EFO-CALIBRATE Control to the “O" settings 


Repeat the above procedure for as many channels as it is desired to 
reset 


CAUTION 


when locking the AUTOTU:E Controls do not use any instrumentse Use only 
the thumb and forcfinger and tightcon until the torque necessary to roe 
tate the keys indicates that eden Ms is being applied to the stack of 
AUTOTUNE stop ringse 


(2) AUDIO ADJUST=ENTS. 


(a) VOLUME. - There are two methods of controlling the level of the audio 
output of the receiver. For cw reception a rheostat, located in the cathode 
circuits of the r-f amplifier and first ief smplificr tubcs, is used to vary 
the bias on thc tubcs there by controllinz the receiver output, For mew-cal 
(MCW-CAL position also used for phone) reception a bridge T pad is used and 
the rheostat is short circuitod, The bridge T pad is connected between the 
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INSTALLATION AND ADJUSTMENT 


out put winding of the audio output transformer and the PHONE jack. The rheo=- 
stat and bridge T pad are connected to the same shaft and are opersted by the 
VOLUME control located on the front panel. The bridge T pad is not connected 
in the circuit when cw emission is selected. When adjusting the VOLUME con- 
trol, the main consideration is understandability end comfort. The aut omatic 
volume control circuit will maintain the audio output level within close 
limits on most signalse 


(3) THRESHOLD SENSITIVITY ADJUSTMENT. - A rheostat, connected in series 
with the receiver r-f amplifier tube and first ief amplifier cathodes, is 
used to adjust the sensitivity of the receiver, This control, adjusted 
through a hole in the front panel by a straight lipped screwdriver, is ade 
justed for best signal to noise ratio for each individual installation, The 
adjustment should be made with the airplane engine running and the receiver 
turned ON and completely adjusted but no signal being received, Proceed as 
follows to camplete the adjustment. 


® | 
(ag) Operate the CW-HCW-CAL sclector switch to NCW-CAL positione 
(b) Rotate the VOLUME control to the full ON positions 


(c) Engage the screwdriver slot in the end of the SENS adjustment sheft 
with a straight lipped screwdriver. 


(d) Adjust the SENS control clockwise or courterclockwise until the 
condition of maximum tolcrable noise level from electrical interfcrence is. 
encountercde 


(c) If the interforence is not' great cnough to cause discomfort to the 
operator at any setting of the control, the coitrol should be rotated to the 
full ON position (extreme clockwise position)» 


(4) ADJUSTMENT FOR OPERATION. = When making the TUNING adjustments as de= 
scribed above it must be kept in mind that theso adjustments must be carried 
out for each of the ton channels, . 

NOTE 
Each AUTOTUNE control must be socurely locked before changing chan- 
nclse The control setting will be lost if the control is allowed 
to rotate without first locking the stop ring with the locking key. 
£. PRE-FLIGHT TEST, 


(1) FREQUENCY, - If a frequcncy standard is available, tho recciver can 
be chockcd for accuracy of calibration against thc standard. However, in 
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INSTALLATION AND ADJUSTMENT 


many instances a frequency standard will nct be available, therefore it will 
be necessary to become familiar with frequencies of various other broadcast= 
ing services such as control tower transmitters, fixed services or broadcast- 
ing stations. If such checks aré not satisfactory, other transmitters in the 
immediate vicinity may be used to check the receiver calibration. The equip- 
ment should be checked on at least two frequencies on each position of the 
BAND switch, prefcrably near the upper and lower frequency limits. 


CHANNEL vs FREQUENCY 
le ; 
26 . - 
30 
SS 
Se 
6. 
T° 
8. 
96 
10. 


(2) RECEIVER SENSITIVITY. - If a signal gonerator and output meter are 
available, the scnsitivity of the receiver should be checked on all posi- 
tions of the BAND switch. Refer to Parcgraph 1, for the test pro= : 
cedure and the instruments rcquired. The secnsitivity moasurement conditions 
are the input veluc of a 400 cps 30% modulatcd signal which sults in a 6 db 
signal to noise ratio or a 100 me output, whichever occurs first. Under 
these conditions sensitivity varics between 1.0 mv and 2.5 mv. Avcrage sen- 
sitivity is approximately 2.5 mv. If no scnsitivity measuring equiyment is 
available, the recoiver may be comparcd with other idontical installations, 
or signals of known reliability can be tuncd in and comparcd. Tho scensi- 
tivity should bo checkcod in at least two positions of the TUNING dial on 
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INSTALLATION AND ADJUSTMENT 


each range of the BAND switch, preferably near each end of the TUNING rangee 
In event no signals are available for reception, the equipment can be checked 
by rotating the CW-MCW-CAL control to the MCW-CAL position and listening to 
the 100 ke signal fron the CFI unit. A good signal should be encountered 
over the canplete tuning range of the receiver at every 100 kc. The results 
of pre-flight test may be checked against typical readinge included below. 


. FLIGHT TEST, - Duc to conditions arising when the airplane is in flight, 
it is suggested that the equipmont be checked as soon as the airplane clears 
the field, Contact with the control tower on phone emission on ono channel 
should show up any defccts due to vibration or noise originating from the 
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SECTION IV 
OFERATION 


This section contains only the steps that are necessary to control the equip= 
ment for routine operation and the actual operations necessary in order to 
make minor adjustments, All adjustments are outlined in brief form and it is 
suggested that the operator refer to the ADJUSTMENT section (Section II para~ 
graph 2) of this handbook for a more detailed explanation of the procedure for 
the adjustment of the receiver circuits and the AUTOTUNE systen,. 


1, STARTING THE EQUIPMENT, 
g. PROCEDURE, 


(1) Rotate the ON-OFF svitch on the receiver front panel or the ON-OFF 
switch on any remote control unit in a clockwise direction until it catches, 


2, STOPPING THE EQUIPMENT. 
a, PROCEDURE, _— | 
(1) Push the ON-OFF control all the way in toward the panel, 
NOTE 


The operator of this radio equipment should become familiar with a means 
of disconnecting the equipment from the power source, such as a main sup- 
ply switch or circuit breaker, in case an energency shut down is necess- 


ary. 4 
3. GENERAL, 


g. FUNCTION OF THE EQUIPMENT, - This receiver is designed to receive voice 
cw and mew signal within the frequency range of 1500 ke to 16,5 mc, Ten pre= 
tuned channels can be selected simply by operating a CHANNEL selector switch, 
Manual operation is possible by unlocking the tuning controls and allowing 
the stop rings of the AUTOTUE heads to slip, One pre-tuned channel setting 
will be destroyed by this method and will have to be reset before automatic 
tuning can be again used on this channel, 


NOTE | 
The AUTOTUNE controls must be locked before automatic channel selection 


is attempted, Failure to lock the control will result in the dial set- 
tings being lost, : 


11846-1 | 4~) 


EVES Ett 


De LM iaties oof Widdava so Bea test Reats: wt eile nite stshibak aad So eg 
oe PD eRe re caste? Seereeg) Loc) 5 a OAS 1 AGE Sane RES damien beta t Bee) 
database enka ae et ae ee oe oe 2! fai the a Raita WEL Se BORT a poteat pata 
a. mR BL ori So ETB ha a a a al oe Sout, Mote opguade oun 
ey gate a4 ;  ahdate tee te i. is ies 


z A sh eS ANE RS GS pam. Bao tr ee a 
ape a Aa a2 i How. iy eee pres ar Se seeriens iki Pr Csby cau at) eee 


ae abe mts oa | | Bt Ba pave is ; 


Be EE De a Re wae <> § 37 it Tae ery ais sachuak i. i eis ag ss 
oa “eed oe te WR eee Eos ou ten iy Dhae Fae We pea daae oe tak bog f 


-icoeiton wer plant aoms. ag Beige Sea 
. “PUES ie 
mea nes. we '- ag Y , SO TO: al fin {2} Sa oa a thane 
TSE ra yee oe Ce. 
« ‘a, ; iy Sey a cy - tae: re ial 
tie ats Tate ane re 
il ie Sa ganas NRE. 6 eh AG Sam Bilin ap leg a with irate fons ATER Fi eae br, 
BR WIR 2 cheat: Uy acd: ahead vigaiies OT UME ape atae h: te Baiyn 
aa ce be ae ene ae a 


men BOON h ek. ae ae Ae Plead niviree yo shih nage 


RID EER AN | Ga Ren el vig ses raed wel Fite -ehgeeeraids SBR ol cp Siang 
eae ORT Ste Saree) ot); oieiibratnas wa wee ae at deg em edt Nate oy age aa 
RERMOENG OBY Swi) OG et le ae ee Sa TEMG ae Si: con ae Es SC ae 

BPW! Gexs4) ot ok eee o 4-8 Apes | Astra 


Pastel Kite Bess iid 


BME SNe tii StSi-n.iin occas scam “au afetaed 
osha foi sate pl whee. - Tet Beas ab eiate) aia aod ‘od: MEM ge 


Jaa as ; 


A ee 


. .? ~ mow x 
paren s &: 


ee 


Be i 


Figure 4-1 Panel Control Functions 
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OPERATION 


b, NOTES ON OPERATION, 
(1) Placing the CW-NCW-CAL selector in the CW position allows cw reception, 


(2) Placing the CW-MCW-CAL selector in the MCW-CAL position allows mcw-cal 
and phone reception, 


(3) After the controls have been locked it is good practice to check the 
locking keys frequently to make certain that they are tight, 


(4) If the receiver has been turned off, allow at least one minute for the 
tubes to rise to operating temperature, 


(5) Correct errors in tuning or adjustment of the equipment as soon as 
possible after discovery, : 


4, ROUTINE OPERATION, 


If the receiver circuits have been tuned and the controls locked for all 10 » 
frequency channels, the procedure outlined below should be followed during 
routine operation, 


g. PANEL CONTROL, - (See fifure 4-1) 
(1) Insert the headphones cord plug into the PHONES jack, 
(2) Rotate the ON-OFF switch to the ON position, 


(3) Select the AUTOTUNE channel corresponding to the frequency upon which 
reception is desired, 


(4) Rotete the CW-MCW-CAL selector switch to the position corresponding 
to the type of reception desired, . 


(5) Regulate the audio level to the input to the phones with the VOLIME 
control, 


~ (6) Press the ON-OFF control to tum the reeciver off, 
5, TUNING ADJUSTMENTS, 


If it is desired to change the frequency of one or more of the AUTOTUNE 
channels follow the procedure outlined below: (See figure 4-2) 
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OPERATION 


CAUTION 


Do not unlock any AUTOTUNE wit until pilot has been notified not to 
take control, (When recciver is connected for remote operation,) 


ge With the Power Switch in the ON position, operate the CHANNEL Selector 
Switch to the number corresponding to the channel that is to be changed, 


bd, When the AUTOTUNE cycle hes been completcd unlock the AUTOTUNE stop rings 
by | rotating the locking key on the BAND Switch Control and the locking key 
above the TUNING Control two revolutions in a counterclockwise direction, 


¢. Operate the BAND Switch to the bend that COnLOIAS the frequency upon 
which reception is desired, 


d, Rotate the TUNING Control until the main dial indicates the desired free 
quency, 


ge. Rotate the BFO-CALIBRATE Control so that the calibration dial indicates 
the lest two digits of the frequency desired, 


£. While listening to the output of the receiver, rotatc the TUNING Control 
about the original setting and earefully set the control so that exact zero . 
beat is obtained, 


g. Carefully lock the AUTOTUNE stop rings by rotating the locking keys ina 
clockwise direction until pets 


h, Return the CALIBRATE Control to the “O" setting, 
NOTE 


If cw reception is selected rotate CALIBRATE Control a few dial divis~ 
ions until peak audio output is obtained, 


Repeat the above procedure for as many channels es it is desired to reset, 
NOTE 


All channels must be sct up to receive the same type of emission when 
the recciver is to be opcrated from a remote point, 
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OPERATE THE POWER 
SwIiTCH TO THE ON 
POSITION 


SELECT DESIRED 
AUTCTUNE CHANNEL 


OPERATE BAND SWITCH 
TO POSETION THAT 
INCLUDES DESIRED 
FREQUENCY 


AFTER AUTOTUNE 
CYCLE §S COMPLETE 
UNLOCK STOP RINGS 


POTATE TUNING 
CONTROL UNTIL 


OPERATE Cw MCW 
CAL SWITCH TO 


CALEBRATE POSITION DIAL ENDECATES 


DESHRED FREQUENCY 


ROTATE CALEZRATION 
CONT2OL A NUMBER 
OF DIAL DIVISIONS 
CORRESPONDING TO 
LAST TwO DIGITS OF 
DESIRED FREQUENCY 


ROTATE TUNING 
CONTROL A30UT 
DESURED FREQUENCY 
UNTIL ZERO BEAT 
1S OBTAINED 


RETURN CALEBRATE 
CONTROL TO EXACT 
0° SETTING 


LOCK BAND AND 
TUNING CONTROLS 


PERFORM ABOVE 
OPERATIONS FOR 
ALL SETTENGS OF 
CHANNEL SELECTOR 


SELECT TYPE 
OF RECEPTHOR 


1F Cw RECEPTION 1S 
SELECTED ROTATE 
CALEBRATE CONTROL 
A FEW DIVEISSONS TO 
OBTAIN BEAT NOTE 


Figure «4. Operating Sequence Block Diagram 


11849 


+ { - — 
ef i al. “| SIR ie 

“9 ; 

Piha, 


AO S162 07 Fs 3; 
Pats Tizae 


EO aie To) ea ee th RI A es 


4 Sei tees 


“FRI I9G 


cy aah, cate ee 
‘ - 
i 


4° 


arson HT Prensa | 
MO: FHT OP DT Fae 


etalon aaa Gy te eee 


HOVE MEH: oF gad 

LAWEOR y 5) ose 7 

PALE JAI S3 OF does Bag 

{ Bae nS a | 
i : 


ee ee ee eee hen 
Py 
Ad 


wa WO) Fey, 
A AE a he of 
MOET RM STUHR 23 


DANO. 4 9 tage ites eta ene eae 


ARI ie ee Beer eying tarot vad) amen) temps abighin 


yr +tad's 
[son amie Svibg 
Says ake ee 

Ta 6655) eth 


sabre ww argent henry ng dnopeiganiin 


ee 


owt eSb ae ye 


i a a 


ie 
he ae 


A ert ee 


SECTION V 
MAINTENANCE 


le INSPECTION. 


Ge GENERAL, - This radio equipment has been constructed of materials con- 
siderea to ve the best obtainable for the purpose and has beencarefully ine 
spected and adjusted at the factory to reduce maintenance to a minimum, Howe 
ever, a certain amount of checking and servicing will be necessary to maine 
tain efficient and dependable operations The following sections have teen | 
set up to aid in the checking of the equipment. The inspection procedure is 
divided into three periods, namely, pre-flight inspection, daily inspection 
and 100 hour inspections 


be. PRE=-FLIGHT INSPECTION, - The purpose of the pre-flight check is to make 
certain thet the equipment is functioning ReCp or Ly, and that all parts are 
securely fastenede 


(1) VISUAL SS SPECTION,. 


(a) Check the Autotune locks on the BAND switch and the TUNING control 
and make certainthat both are tight. 


(b) Check the antenna and the ANTENNA terminal connection. 


(c) Check the mounting bese and make certeinthat the bese is securely 
fastened to the structure of the aircraft and grounded, 


(d) Check the condition of the securing clamps on the mounting base and 
the safcty wires SENS hold the clamp nuts in placée 


(e) Check the remote control unit and mak. certain that the unit is 
securely fastened, 


(£) Check all of the interconnocting wires. If neccssory, hand tighten 
all of the wirc plug locking rings. Inspect the intcrconnocting wires for 
breaks and loose conncctions at the plugse 


(g) Check the hcadphones for loose or broken wires. 


(h) Mako 211 othor checks that may aid in accomplishing the "purpose" 
of this inspoction. 


(2) OPERATION CHECK. = Beforo oach flight the operrtion of the rccciver 


should be chcckcd, The following oporational chcck wild. indicetc whcthor or. 
not the rcccivcr is operating normallye 
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Receiver Practical Wiring Diagram 


Figure 8-8. 
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MAINTENANCE . 


(a) Operate the ON-OFF switch to the ON position and allow a few seconds 
for the tubes to arm Upe 


(b) Advance the VOLUME control for the desired audio output, 


(c) Select each of the ten frequency channels and listen for a signal 
of known strength. If a signal is heard on each of the frequency channels 
the receiver may be assumed to be operatives 


¢e DAILY INSPECTION. 


(1) GENERAL. - The daily inspection is designed to determine, in general, 
the condition ef the cauplete equipment and to detect any aggravated conditions, 
maladjustments, breaks, etce 


: 


(2) VISUAL INSPECTION. - The visual inspection for the daily aerate 
is the meas for the pre-flight check. Refor to parsgraph 1. be (1), 


(3) OPERATIONAL INSPECTION. 
(a) PROCEDURE. 


1. Check the receiver for sensitivity against stations of known fre- 
quency end signal strength on all channels» 


2e Check the controls of the renste control unite 
3. Make certain the dynamotor is running smoothly» 


de 100 HOUR INSPECTION. 


(1) GENERAL. - This inspection involves removal of the chassis and should 
be a thorough and scarching visual and opcreting inspection designed to detere 
mine the amount cf service that is required and to detect maladjustments and 
early stages of deterioration of components. 


(2) REMOVING RECEIVER CHASSIS. - The first step in the procedure is to 
remove the receiver from the mounting bases Unfasten the safety wires on 
the two nuts at tho bottom of the front panei and looscn tho nuts.» Slide 
the unit forward until the plug and plug reecptacle are disengaged, Lift 
the unit from tho mounting rack and place on a bench. Disecngage the Deus 
fastener at the rear of the ceoinet and pull the unit forward to rccove the | 
chassis from the cabinet. 
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MAINTENANCE 


(a) RE‘OVING THE DYNAMCTOR UNIT. - To remove the dynamotor fran the 
receiver chassis, pull out the four snap fasteners at the dynamotor base. 
The dynamotor will lift out of the plug-in connector located in the base€e 

(>) VISUAL INSPECTION, | 


l. With the dynamotor removed from the equinment, remove the dyna- 
motor end shields and check the caumutator and brushes for wear. 


2« Check the tubes to make certain that all are tight in the sockets. 


3. Check all the moving perts in the receiver and any other perts 
that may have become loose due to vibration, 


4. Check the capacitors, resistors and other components for corrosion 
and deteriorations 


5 Check all of the relay and switch contects for corrosion and pitse 
(3) OPERATIONAL INSPECTION. 
(a) FQUIPuENT REQUIRED. 
1. Power supply, = 26 volts dc. 
2e HNounting base with pluge 
30 Connecting cable. 
4, Headphonese 
Se Signal generators 
6. Dumzy antenna - 10 ohms, 100 mnf,. 
J. Output meter. 

(b) MASVAL OPERATIOAL CHECK, - Make certain all the coutrols are oper= 
ating properly. Check the CHANNEL, TUNING, CALIARATE, VOLUME, CW MCW-CAL 
controls on the front panele 

 (g) AULQEATIC OPER/TION OPERATIONAL CHECK. 


1. Plug the receiver unit into the mountirg base and connect the 
cable to a 26.5 volt dc supplye 
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MAINTENANCE < 


2. Plug the headphones into the PHONE jack. 
3 Connect a ground to the receiver mounting basee 


(a) CHECKING PROCEDURE. 
1. Lock the TUNING and BAND switch controls. 


2. Rotate the ON-OFF switch tothe ON position and select channel 
number one with the CHANNEL selector controle 


3. Select each of the ten channels after the Autotune cycle has been 
campleted for each channel. 


(e) RECEIVER SENSITIVITY CHECK. | : : 


l« Connect a signal generator to the ANTENNA terminal of the receiver 
through a dummy antcnna that consists of 10 ohms non-inductive resistance and 
100 mmf of capacitance in seriese A 


2~- Connect an output meter to the receiver output. 


3. Rotate the ON-OFF switch to the ON position and rotate the CHANNEL 
selector switch to channel number le 


4, Check the sensitivity of the receiver against the table of "Sensi- 
tivity ve Frequency" given below. 


5« Check the sensitivity on all ten channels. 


SENSITIVITY vs FREQUENCY 


FREQUENCY BAND INPUT OUTPUT 
(mc) (uv) (nw) 
(30% mod) 
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2» VACUUM TUBES» 
a. PRECAUTIONS FOR SATISFACTORY TUBE LIFE. 


(1) Before any tube is removed from the receiver, make certain that the 
ON-OFF switch is in the OFF position. : 


(2) The external power supply must not exceed 28 voltse (Normal voltage 
2625 volts dce) 


(3) Operate all of the tubes within 5% of the rated voltages. 


(4) Do not exceed the rated plate current of any of the tubes during 
normal operation of the equipment. 


b. TUBE REPLACEMENT PRECAUTIONS. 
(1) All tubes are removed by pulling straight out of the socketse 


(2) Before a tube is replaced, make certain that the type of tube is 
correct for the socket into which it is being placede 


(3) When replacing the tubes, properly orient the tube pins with respect 
to the socket and push into placée 


ce REPLACHEIT OF TUBES, - Pefore a tube is discarded, make certain that 
the tube is at fault and that the trouble is not a loose or broken connection 
in the equipment. When a tube is known to be defective it should be disposed 
of immediately so that the tube will not become mixed with good tubes from 
general dock, Discard all tubes with open heaters, shorted or noisy clements, 
low emission or any other defect which would cause faulty operation of the 
oquipment,. If the tubcs in the equinmment have beer continually in use for a 
year, replace all the tubes. A marked improvement in porformance of the 
equipment is usuaily noticeable after the weak tubcs have been replaced 


NOTE 


ALL TUBES OF A GIVEN TYPF SUPPLIED WITH THE EQUIPMENT SHALL BE CON- 
SUMEP PRIOR TO EMPLOYNEIT OF TURES FROM GENERAL STOCK. 


3. TROUBLE LOCATING IN INSTALLED EQUIPMENT « 


@~ GENERAL, rn casc of trouble, look for simple csuses first. Analyze 
and isolate the difficulty before attonpting to rezove or dismantle any part 
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of the equipment. A few mments of thought and study of the various possible 
causes of failure may save hours of haphazard labor. Radio equipment is often 
damaged by needless disassembly and removel of parts. 


b. LOCATING TROUBLE. - Before the receiver unit is renoved from the aircraft 
the trouble should be determined if possible. The checks in the following 
trouble locating chart and block diagram should be made to locate the trouble 
which canbe repaired without removing the receiver unit. If the trouble 
cannot be located and repaired by the following checks, the receiver unit 
must be removed from the aircraft and taken to a repair station. 


(1) INSTALLED EQUIPMENT TROUBLE LOCATING CHART. 


Sympt ans 


Autotune mechanism docs not 


operate and dynamotor does 


not rotate. 


No sizral reccivede 


Receiver inoperztive on one 
or more chann2lse 
Receiver operative but remote 


staticn inoperative. 


Possible Cause of Trouble 
1. No input voltage. 


2e Power sourcc voltage too low. 


1, Antenna open or short circuit. 
2. Defective hcadphonese 


3 Improper tuninge 


1. Improper tuning or a control 
or ccntrols u:lockede 
1. Defective headphones, cable 


pluge, wiring cr switch at 


the remote unite 
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(2) INSTALLED EQUIPMENT TROUBLE LOCATING BLOCK DIAGRAM. 


Receiver 


inoperative 


11935-1 


Dynamotor does 
not run and is 
inoperative 


Check power 


supply voltage 


Check for im- 
proper tuning 
adjustments 


Check contro} 
locks 


Check antenna 
for open or 
shorted circuit 


‘Check headphones 


Check remote 
control station 
(if used) 


fy 
1) ats, al i CAP aA 


ome oma Aa 


PTT | owt ) 


Viky . ae 


portent ou 


; 
Bake if Pee e ee 
; 


~ ph ete 2 tL 


he eae Se 
AU; . ; : a me its ‘peat i, hE 
; ee ees Pet t ; ic > TEED Baek iz 


Pant gen 
t 


a 


.-.* 
] 


mt 


: 
Ss. 
+ 


$i th Susy Rey, 
Wie epee pee as 
: ee ee hea Saree 


‘ ‘ : j . ‘ a SLL ee eal oo) i Te oe 
* ‘ , 


iaviegat 
hd Ban eghine® 


; ’ 


t == 
Ee ee ie aie 


, , } rhs 
] * iJ ‘ ry 
” i 3 vias oe a 
taal \ es ole . 
' ue ae pe) ~~ * 
i ¢ SSR lea ee 
7 * ' pa * > 7 ~*~ 
% é 
. 
is Peal 
if - i uy r 
2 ? iwert 
7 i 4 ; + eT ee i eee te Ye 
‘ > pei ar Pas o yc a *) a 
‘ 'y a er 
f f ’ a Ths : 
7 : CS aie SO alin 


4 ae ee Oe 
et | ‘ye ee os 
AIA Spa Ae sa] 
| Ye ta hae, 
ae che 
asf: Talay Pipa teaMar 


MAINTENANCE 


(3) REMOVING RECEIVER UNIT FROM THE MOUNTING BASE, 


(a) Remove the safety wire and loosen the nuts thet clamp the unit to 
the shock mounting base. 


(b) Using the handles on the front panel, pull the unit straight for-_ 
ward to release the unit from the plug-in connections and rear mounting studs. 


4. TROUBLE LOCATING AT REPAIR STATION. 

a. PRELIMINARY CHECKS, - The following preliminary checks may be easily 
performed to locate trouble in the receiver. The checks consist primarily 
of visual inspections of control positions and equipment performance. 

(1) EQUIPMENT REQUIRED. 
(3) Power supply. - 26.5 volts dc. 
(b) Power supply cable and plug. 
(c) Voltmetere 
Ranges 0-10, 0-250 volts dc. 
(dg) Ohmmetere 
Ranges 0-10, 0-100,000, O-5 megohms. 
(g) Spare tubese 
(2) REMOVING CHASSIS FROM CABINET. - When the receivcr has been removed 
from the shock mounting base, proceed as follows to remove the chassis fran 
the cabinets 


(a) Rotate the Dzus fastener, locatcd on the rear of the cabinet, a 
half revolution coumterclockwise, 


(>) Using the two handles on the front panel, pull the chassis fram 
the cabinet e 


(3) PRELIMINARY TROUBLE LOCATING CHART » 
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| 
| 


Possible Source of Trouble 


a i 


1, Defective ON-OFF switch 


- Equipment dead 


2, Defective primary power control 
relay K-101 


0 <n eatanrta tall Simp eet cioemints asp @ neniate oes 
. ; 


| 3, Broken connection in primary 
circuit 


dynamotor does not run 


Autotune operative but | 1, Defective motor brushes 
o Dynamotor windings open 


Receiver operative but will . 1, Defective relay K=-103 
not change channels elec— 
trically 2, Defective CHANNEL selector 


switch 


3, Autotune motor brushes are not 
making proper contact 


4, Autotune motor winding open 
ES ae —— 
1, Defective tubes 


No signals received 


| 
: 2, Defective relays 
3. No plate voltage 


ye ee eee ee —— 


4, Defective circuits 


No plate voltage 1, Defective dynanotor 


2, Shorted filter or bypass 
capacitor 


3. Open filter choke 


Defective relay 


— 


7 
e 
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(Cont inued) 


Possible Source of Trouble 


Receiver noisy | 1. Defoctive tube 
2. Loose wiring connection 
| 3. Open filter or bypass capacitor 


| 4. Defective rele; contacts 


ee 


ee 


Oscillation in receiver 1, Open vypass capacitor 
3. Defoctive tube 


4, Defective shiclding 


Signals weak ~ 1. Woak tubes 


| 2. Low voltagcs 
| 3. Tupropeor tuning 
| 
! 


2. Defective ground connection | 
4, Misalignment of circuits | 


—). TROUBLE LOCATI?G STAGE BY STAGE. 
(1) TEST EQUIPLEiT REQUIRED. 
(a) Audio oscillator. - 1000 cps. 
‘(b) Signal erecore - 
Ranges 400 ke to 20 mc. 
(c) Capacitor, - .01 mf (approximato) . 
(2) PROCEDURE. - Tho instellcd oquipmcrt trouble locating block diagram 
shows the procedure rccommended for the checking for trouble in the rcccoiver.s 


With the rccciver trouble symptan in mind, study the block diagram and con- : 
siderable timc may ve saved in locating the troublo. 
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(g) ISOLATING THE TROUBLE. = When the trouble cannot be located in the 
preliminary checks under Paragraph 3, the stage by stsge procedure 
in the following paragraphs will locate the stage in wnich the trouble exist Se 
1 AUDIO STAGES. . 


ae Connect the output of an audio oscillator through a .01 mf capac- 
itor to the plate of the second audio amplifier tube (Terminal 3 on X-108). 


be Connect the audio oscillator ground lead to chassis grounds 


ce Adjust the audio oscillator to approximately 1000 cps, with 
maximum output 


d. Adjust the VOLUME control to maximun position, 

€»y Operate the CW MCW-CAL switch to the MCW-CAL position, 

f, Turn the audio oscillator and receiver on. The 1000 cps signal 
should be heard in the headphones if the circuits are operative (allow 


enough time for the tubes to reach the operating temperature) » 


Ze Using the procedure in the above steps, connect the audio 
oscillator output lead to the following check points and in the following 
sequences : 


(1) Grid of second audio tube, (Terminal 5 on socket X=108) » 
(2) Plate of audio driver tube, (Terminal 8 on socket X-107) » 
(3). Grid of audio driver tube, (Terminal 4 on socket X-107) 


; (4) Cathode/plate of noise limiter tube, (Terminal 4/5 on socket 
X-110 & , 


NOTE 


If a stage is defective the trouble will be betwoon the point where 
no signal wis hoard and the last point at which tho signal was hoard. 


2. DETNCTOR, AVC AMPLIFIER AND NOISF LU ITFR,. - If the signal is 
heard in the headphones when the output of tho audio oscillator is fod to 
the cathodc/plate of the noise limiter tube, it is cvidcnt that the audio - 
stages arc operative and that the troublo must bo in a stago preceding this 
point. Thcse stages may bo checked in much the same manner 4s the audio 
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stages were checked. Use a signal generator in place of the audio oscillator 
and proceed as followss 


ae Connect the output lead of the signal gonorator through a .Ol 
mf capacitor to the i-f coil side of the crystal detector CR-10l, 


be. Connect the ground lead of the signal generator to the ehassis 
ground. an 


ce. Adjust the receiver VOLUME cortrol to the maximum position, 
da. Turn on the receiver and signal generator. 
6. Make certain the CALIBRATE dial is in the 0 position, 


f. Adjust the signal mnerator to aoe ke and the signal will be 
heard if the circuits are operative. 


36 I-F AMPLIFIER STAGES. = Using the same procedure as in the above 
BtGpsS bey Coy Gey Coy and fey connect the output from the signal generator 
to the following chcck points in the following sequences 

ae Plate of tube V-104 (Terminal 8 on socket X-104). 
be Grid of tube V-104 (Terminal 4 on socket X-104),. 
Ce Plate of tube V-103 (Terminal 8 on socket X-103).6 
d. Grid of tube V-103 (Terminal 4 on socket X-103)~6 
©» Plate of tube V-102 (Terminal 8 on socket X-102). 
f. Grid of tube V-102 (Terminal 4 on socket X=102). 

4 OSCILLATOR, FREQUENCY MULTIPLIER AND MIXER STAGES, - If the sige 
nal of the signal gencrator is heerd through the I-F amplifier steges, the 
oscillator, frequency multiplier and mixcr stages may bo checked by leaving 
the signal generator connccted to the grid of the mixer tube as in the above 
paragraph under step f,. and adjusting the signal generator and the recciver 


TUNING dial to a like Ce The signal will be hcard if these stages 
‘are operative. ei 
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CAUTION 


Do not even ettempt to loosen a screw in the high or low frequency 
oscillator units before carefully reading the instructions under 


paragreph 465 de ry this section, 


Se R-F AMPLIFIER STAGE, - If a Signal is heard when the stages in 
the above paragraph ere checked, the r-f amplifier stege may be checked with 
the same receiver and signal mnerator adjustment. Proceed as followss 


ae Connect the output of the signal generator to the plate of the 
r-f amplifier tube, V-101 (Termine] numter § on socket X-101). 


be Grid of the ref amplifier tube, V-101 (Terminal number 4 on 
socket X-101). 


Ce Anvenna connection on the front panele 


6. LOW FREQUENCY OSCILLATOR. - If the receiver operates normally 
when the CW wiCW-CAL switch is inthe NCW-CAL position but there is no beat 
frequency when the switch is in the CY position or if no zero beat can be 
obtained vctween the 100 ke check poimts from the cfi oscillator when the 


CALIBRATE dial is rotated, the low froquency oscillator unit or circuits 


are inoperative. (See CAUTION under above Perasraph 4.) 


ie CFI UNIT. - If the recciver operatcs-normally but no 100 ke check 
points can be heard when the cfi unit is turnod on by the CALIERATE dial, 
the cfi unit or circuits arc inopcrative. 


¢. TROUBLE LOCATING I:! A SIAGE FOUND INOPERATIVE. = hon troublo is known 
to exist in the high or low frequency oscillator units, refcr to Paragraph 
46, do in this section for the proc.dure to bu follow.d in replace 
ing oscillator, When trouble is known to exist in any othor stage or circuit, 
use the following procodure to locate the troubles ; 


_ (1) Replace the tube with one of the same type that is known to be in 
good condition and check to secif the trouble is correctede 


(2) Measure the voltago at the tube sockets, Incorrect voltage roadings 
will indicato defective wiring or componentse 


(3) Chock the capacitors for en open or shortcd conditions A shortod 


capacitor usunlly will cause impropcr voltegces to cxist and may also causo 
rosistors and other componcnts to hent excossivoly. An open capacitor may 
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MAINTENANCE 


be located by shunting the capacitor that is suspected with a test capacitor 
of the same value. An open capacitor will cause noise, oscillation or no 
signal to be heard. 


(4) With the receiver turned off, measure the resistance of both the » 
fixed and variable resistors in the circuit. 


(5) With an ohmmeter and a schematic drawing of the circuit, check the 
continuity of the wiring, coils, transformers, relay contacts and relay coils. 


(6) Replace any components found defective in the above checks and operate 
the receiver to detcrmine if the trouble is correctedes 


d. HIGH OR LOW FREQUENCY OSCILLATOR. 
CAUTION 


Do not attempt to disassemble any part of the high or low frequency 
oscillators until the trouble is definitely proven to oxist within 
the sealed cover. Each oscillator unit was accurately calibrated 
when installed et the factory and if a unit is loosened or removed 
from the equipment the calibration will bo destroyede 


(1) OPERATIONAL CHECK. 


(a) EQUIPMEST REQUIRED. - Receiver containing a beat frequency oscil- 
lator and having a froquency range of 450 to 550 ke to 2000 to 3000 kc, 


NOTE 


Any frequency measuring instrument may be used to dcetcrminc if the 
oscillator unit is operativce 


(b) PROCEDURE. - The oscillstor unit should be checked while still 
in the receiver before disassaibling any pert of the unite To check the 
unit proceed as followss 


1. Measure the plate and heater voltage at the connector jack to 
make certain the voltages are correct. 


2. Unsoldcr and remove the wire fram terminal number 4 on the 
connector jacke 


3- Solder a short piece of insulatcd wirc to the above terminal, 
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MAINTENANCE 


4, Connect an AES wire to the antenna terminal of the test 
receiver, 


5. Twist the insulated wire from the receiver around the wire that 
is soldered to the oscillator unit connector jack but do not make a connec= 


tion to the wire, 
6, Turn the receiver and test receiver on, 


T. Operate the MCW-CW switch to the MCW position for checking the 
high frequency oscillator; check the low Sere oscillator with the 
CALIBRATE dial turned on, 


&, Tune the test receiver from 450 to 550 ke for checking the low 
frequency oscillator unit or 2000 to 3000 ke for the high frequency oscil 
lator unit, If no signal can be heard, the oscillator unit is defective, 


(c) REPLACEMENT OF TUBE, 


1. Remove the four seal headed screws which hold the tube cover to 
the unit and lift the tube cover cff, 


CAUTION 


Hold the oscillator unit to remove strain when the tube is pulled 
out and a tube is being inserted, 


2. Insert a tube of the proper type that is known to be in good 
condition, 


3. Before replacing the tube cover, turn the receiver on to ascer= 
tain if the trouble is corrected, 


4, If the trouble is corrected, replace the tube cover, Use new 
rubber gaskets for the screws, Gasket — Collins part no, 502 4284 001, 


5, Check the oscillator unit pe sauency for changes caused by the 
tube now in use, 


(d) REPLACEMENT OF HF OSCILLATOR UNIT, 
1. Set the TUNING control at 3,5 mc and the BAND switch "B", 


2. Remove the front panel of the receiver, 


11943-2 «5-15 


PA oda 
rn ut es 


yas 
ne : 


De: sale a) pues eer ‘ai eee Se gerissuas cae par Rat Rey icc oe 
iain sH:: ae si hia od Ai Bie . ; deigind apaaraaialy Rt itat boxed ye te . 
es alae Pht) Rae oe Spee sath aia vat me 


: : aaa as Me caaes ast Rae sor Stag mt ae a ; hs shi lca 


| eo Ree ee, (gaat keed: iy Lb ins et sheila id ee ee ieee ak ; 
} Te coladaaans MR fost wal’ sis viedo pea Lied epee 
sat meee ele lepers 
b ; ' . Poth dec ay _ sf 
Br ee! ot aaa cai Cae er sit Rea “wy Lona) deed “ah cea ie a Gee ea 
a a “thy en: Pai ad ay SARL oo TS tee oe eS oubegen’ ree = wheats 
Re ute biiaae ha a STM wae Pty Ge chao aa ed Ceanie 06 4% pbk te Te i Pen soraalase! 


" ; a aro 7 ay ae 8 | NRTA Age . 73) 

nee ‘ ; : : y a8 we tren: ee 
me Re! AP toe wid Ades Hei Peeps en berlasisit Fears 0 E OES: pion: oe. ra Seal 
we ia Os ee ave oct a. th BP Re 
as oad ROT tag Se ae RE ae a Mu ti ee 
= as ; hat ‘ Sipe Mee ee Se a Se ne Wiest Mel pa ‘ies Mey. a 


Gali). ut tele ca etic aie) a oe es ota S aera’ net eee a eee, 


abouts piel Oye Aer ‘sa dete ae 
he ) Reng. 2k et el nse RR seit, Maes “we Bi, wise: a Aho opined 


MEIN a9 ko BATT eae i) aust <gstoge ny hist a uacunene wuss t 
ae arn es ae D sabinohas ad Sotobitii 


‘ : ‘ i +x pie) Tatras 


¥ 


a rh Poe ne, Pee Sar 7 che: ee, spac “tetins smerny 


aan 


ae’ Wad tal: Oe te ae wala jbactaoneran, “ts 


Gah. Ss FA ie | Ms Awrratie Rats baa fas eas 


a! 4 nn Ke 


Ain 
ap => iy 
*¥ aoe ; # 
ia rn 
. {a te 
{den so 


Pie 
i Pie td 


aa 
2 eh 


o ce se 
i ee 


MAINTENANCE 


3. Remove the dial from the Autotune head in front of the oscillator 
unit, . 


4, Remove the Autotune head, 
CAUTION 
Do not move the line shaft or the gears in the Autotune head just removed, 


5. Disconnect and remove the CFI unit from the receiver, The CFI 
unit is bolted to the main chassis by four captive screws which are observed 
from the bottom of the receiver, . 


&, Loosen the Bristo set screws in the collar connecting the oscil~ 
lator tuning shaft, 


1. Unscrew the screws which hold the oscillator unit to the Autotune 
casting and remove the defective oscillator through the space made by the 
removal of the CFI unit, 


8, Install the new oscillator unit in the receiver using the screws 
that were removed from the front plate of the defective unit, 


9. Replace the CFI unit and restore the connections, 

10, Reassemble the Autotune head, dial and front panel but do not 
tighten the Bristo screws in the collar which fastens to the oscillator wit 
shaft, (The dial must be set at 3,5 mc band "B" before reassembling), 

CAUTION 


Do not operate the Autotune mechanism until all of the following ad— 
justments have been made with manual tuning, 


11, Unlock both Autotune controls, 
12, Operate the CALIBRATE dial to the "0" position, 


13, Short or block the calibrate switch to allow the 1-f OBci 1 1ator. 
and the CFI unit to operate, 


14, Tune the test receiver to 3,0 mec on band “B", 


155 Couple the test receiver to terminal number 4 on the h-f oscil~ 
lator and tune the oscillator until a beat note is heard in the test receiver, 
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MAINTENANCE 


The oscillator must be turned by grasping the oscillator shaft with a thin 
pliers, 


16, While listening to the output of the 51H-3 receiver, tune the h-f 


oscillator to zero beat with the CFI signal which should be heard at 3,5 mc, 


17- Turn the TUNING dial to 3,5 mc and lock the set screws in the 
coupling collar on the oscillator shaft, (The incoming signal is ,5 me 
higher in frequency on this band therefore the dial would be set at 3,5 me 
when the oscillator is at 3,0 me), | 


18, With the tuning dial set at 3,5 mc there should be approximately 


_ 1/32 inch clearance between the fixed stop and the movable stop on the tuning 


coil platform, see Item A figure 5-1, If this clearance is not 1/32 inch, 
the set screws in the large gear, Item (B) figure 5-1 on the front end of 
the tuning shaft shculd be loosened and the clearance between the stops ad= 
justed by inserting a 1/32 inch shim between the stops after which the set 
screw should be tightened and the shim removed, 


19, Before the Autotune mechanism is operated, tune manually from one 
end of the dial to the other to make certain the oscillator unit is properly 
adjusted, If not properly adjusted, the tuning slug in the oscillator will 
hit the tuning slug end stops and the Autotune gears may become stripped or 
the equipment damaged, Do not attempt to "force" the tuning mechanism, 


20, It may be necessary to re-align the rf and the band pass stages 
for maximum results, See paragraph 8, d. for alignment procedure, 


21, Check and reset the Autotune controls for all of the channels, 


(¢) REPAIRING OSCILLATOR UNITS, 
CAUTION 


Do not attempt to disassemble and/or repair either the high or low fre= 
quency oscillator unit unless complete alignment equipment, as outlined 
in paragraph 4, d, (f) in this section, is available and the alignment 

procedure is thoroughly understood, 


1, Remove the unit from the recciver as outlined in paragraph (dq), 


2, Remove the cight seal headed screws which fasten the tube cover 


and connector plug to the unit cover, 
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MAINTENANCE 


3. Remove the tube cover and pull the tube and plug from the unit, 


4, Remove the three seal headed screws on the rounded end of the 


unit which fasten the unit cover to the front plate, Remove the unit cover, — 
5, Check all the components and replace any that are found defective, 


a, REPLACING COMPONENTS, — To replace the grid inductor, tuning 
slug, lead screw or rotary sesi, the unit must be further disassembled, | 


(1) Remove the three seal headed screws from the countersunk 
holes in the front plate, 


(2) Remove the front plate, lead screw and tuning slug with 
care to avoid losing the end thrust ball bearing, 


(3) Unsolder the wires from the grid inductor and remove the 
three screws which hold the grid inductor to the end plate, 


(4) To replace the rotary seal, loosen the two Bristo set screws 
in the rotary seal collar and pull this section of the rotary seal off the 
threaded end of the lead screw, after the tuning slug has been removed, The 
other section of the rotary seal is pressed into a seat on the front plate 


and may be pried out, 


(5) When the grid inductor is replaced, leave the three screws 
slightly loose, 


(6) If the lead screw or the rotary seal is replaced, press the 
rotary seal onto the lead screw but do not tighten the Bristo set screws 
into the collar, 


(7) Press the remaining section of the rotary seal into the 
countersunk seat on the front plate, 


(8) Place a few drops of Standard Oil of N, J, BE-19554 ( AN~O~4) 
on the lubricator wick, : 


(9) Place a small portion of grease on the thrust end of the 
lead screw and the ball bearing before inserting the tuning slug into the 


tuning inductor, 


(10) Loosen the lock nut on the front bearing and unscrew the 
bearing a few revolutions, : 


(11) Grease the bearing slightly and replace the end plate, 
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MAINTENANCE 


(12) Replace the rubber gaskets on the Hees screws and tighten 
the screws firmly, 


(13) Space the grid inductor evenly around the tuning slug and 
tighten the screws into the grid inductor base, 


(14) Solder the wires that were disconnected in step (3) above, 
into place, 


(15) Adjust the front bearing and tighten the lock nuts, Repeat 
this procedure until no end play can be felt and the lead screw runs smoothly 
and does not bind at any position of the tuning slug, 


(16) Adjust the rotary seal collar, by sliding the collar until 
the spring is compressed to one quarter of the extensicn and tighten the two 
Bristo set screws into the rotary seal collar, 


(17) Assemble the cover, plug, tube and tute cover, using new rub- 
ber gaskets on both the covers and screws, The unit must now be aligned and 
tested, 


. (f) OSCILLATOR ALIGNMENT, - The alignment of the high and low frequency 
oscillator units is important for proper operation of the receiver, An oscil- 
lator must be aligned after being disassembled, 

1. EQUIPMENT REQUIRED, 
a, Frequency measuring instrument, 
(Recording type preferred) 
RANGE: 450 to 550 ke = 2000 to 3000 ke, 


b, Oven — refrigerator 


fechas range: Adjustable from -40° C (2409 F) to +70° C 
+158 OF 
2, PROCEDURE, 


a, Connect a 12 volt supply to terminals 1 and 2 of the connector 
plug. 


b, Connect the positive voltage of a 250 volt supply to terminal 
number 3 and the negative voltage to terminal number 2 of the connector plug, 
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MAINTENANCE 


c, Connect the frequency measuring instrument to terminal number 
4 of the connector plug, 


ad, Attach an indicator knob and dial to the oscillator lead screw 
shaft, 


e, Adjust the frequency measuring instrument for 450 ke for the 
low frequency oscillator (2005 ke for the high frequency oscillator) and 
rotate the oscillator dial to this frequency, 


f, Note the dial setting and rctate the oscillator unit dial 
exactly five revolutions for the low frequency oscillator, The frequency 
should measure exactly 550 kc, (The high frequency oscillator unit output 
should measure exactly 3000 kc after the dial has been rotated exactly 10 
revolutions), 
g, If the frequency measures higher or lower, remove the cap , 
screw that is located between the plug and the tube, on top of the unit 
and adjust the variable capacitor to compensate for the error, 


h, Repeat steps e,, f, and g, until the exact number of revolu- 
tions of the dial will cover the oscillator frequency range, 


i, Remove the tube cover and place the unit in an oven that is at 
a temperature of +70°C (+158°F) for several hours to dehydrate and age the 
components within the oscillator unit, 


j. Replace the tube cover and cap screw to seal the unit, 


k, Repeat the above steps a, to h, to check any variation which 
may have occurred,. 


1, Connect the oscillator unit as in the above steps a,, b, andc, 
and place the unit in the oven-refrigerator, (The uit must be sealed,) 


m, Run frequency and temperature cherts at the high and low fre- 
quency end of the oscillator frequency range while slowly changing the tem— 
perature from —40° C (-40° F) to +70° C (+158°F), 


n, If the frequency drifts more than plus or minus 1,0 kc, compen~ 
sate for the drift by replacing the temperature compénsating capacitors, 
with capacitors of a plus or minus temperature coefficient, whichever is 
required to correct the drift, 
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Figure 5-1 Oscillator Alignment 
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Figure 5-2 Disassembly View of HF Oscillator 


Figure 5-3 Disassembly View of LF Oscillator 
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MAINTENANCE 
oe When a change is made, repeat the above steps l. to na When 
the performance is satisfactory the unit may be installed in the receiver. 


Pe Install the hf oscillator in the receiver using instructions 
outlined in paragraph (d) REPLACEME:T OF HF OSCILLATOR UNIT. 


5. REPLACEME:T OF DIAL LAMPS. 
Each of the two dial windows on the front panel are illuminated by two 


twelve volt dial lamps. The receiver chassis must be removed from the cabi- 
net to replace the dial lamps. Refer to paragreph le de (2)» in 


this section for the procedure to remove the chassis from the sebipeet 


6. SPECIAL MAINTENANME,. 
&~ MECHANICAL ADJUSTMENT AND REPAIR. 
(1) AUTOTUXE SY:CHROMZATION. 
(a) CO;TROL UR 
1. Renove the control knobs and front panel from the receivers 


2- loosen the locking collar on the secking switch drive shaft with 
a Phillips screwdriver. (Refer to figure 54.) Do not remove the locking 
collar from the shaft. 


3- Turn the locking collar clockwise, rotating the sceking switch 
breaker cam assembly until ea sharp click is heard. This click is caused by 
the breaker contact arm cropping off the breaker pointse 


4. Apply a small amount of pressure counterclockwise to the locking 
collar to hold the breaker contacts snugly against the breaker point. 


Se Maintaining condition under step 4., insert a mmber 10 Bristo 
wrench in the end of the drive shaft and turn the shaft counterclockwise to 
the limit of travel. 


6. Without disturbing the sctting, tighton the locking collar sct 
screwe This locks the drive shaft to tho Sere switch and tompletes the — 
adjustment of the control unit. 

(>) MULTITURN UNIT. 


Ze Inscrt a number 10 Bristo wronch into the end of the shaft of the 
cam drum of the multiturn unit. (Rofer to figure 5-4) 
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MAINTENANCE 


8. Using the wrench, rotate the cam drum as far as possible ina 
counterclockwise direction. 


2+ While holding the can drum as indicrted in step 8., loosen the 
nut that is located on the end of the cam shaft by rotating the nut ina 
clockwise direction. 


10. Again, using the Bristo wrench, rotate the cam drum as far as - 
possible in a counterclockwise direction, 


ll. Tighten the nut. (Rotate in a counterclockwise directions) 


(c) SINGLETURN UNIT. . 


12. Insert the Bristo wrench into the end of the cam drum.- (Refer 
to figure 5-4.) 


13. Rotate the cam drum as far as possible ina clockwise directions 


14, Loosen the nut onthe end of the cam shaft Le rotating the nut 
in a counterclockwise direction. 


15. Rotate the shaft as far as possible in a clockwise direction. 
16. Tighten the nut. 


Having completed the above adjustments, the Autotune mechanism 
will be properly synchronized. To check the synchronization, select an 
Autotune channel and note the position of the pawls in slots of the cam 
Grumse At room temperature and with normal voltage applied to the motor 
the pawl should be approximately in the conter of the slot on both units. 
After the synchronization has been checked and the mechanism is found to 
be operating properly, secure each item that has been loosened with a drop 
of liquid staking conpound.e 


(2) AUTOTUNE REPAIR, 
CAUTION 


Do not attempt to repair the Autotune mechanism until all methods of 
adjustment have bocn tricd and have failed and the following opera- 
tioml checks have been performed. 


(a) The following chart will ssist in localizing trouble in the Autoe 
tune mechaniam.e | 
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Figure 5-4, Autotune Synchronism Adjustments 
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MAINTENANCE 


(3) RELAYS. - The rolays in this equipment will not require service unlcss 
a short circuit has causcd the contacts to be burncd and pittcd or damage has 
resulted from rough handling or improper trectment of the contacts. When it 
is nccessary to cloan and readjust a relay, do it carofully. Handle the re- 
lay as you would an cxponsive watch or fine neter. Tce cloan the flat surface 
contacts, use only a crocus cloth or burnishing tool. ifakc certain ell burns 
are removed from tho contact points and that the surfaccs are parallel. Mako 
the contact adjustments carefully. Do not ‘end the contact spring arms. If 
the contacts do not close properly, bend the point tip ond of the spring 
slightly. Check and re-cheek until the spacing is oxactly what it should 
be. If a rclay is badly damuged, rceplaco tho relaye 


(4) SWITCH MAIVTENANCE, - Maintenance of switches in this cquipnent pri- 
marily involves adjusting and clozning. The sdjustment and cleaning of the 
switches should follow the same procedure and use of thc sarc matericls as 
recommended for rclays, paregraph 6, (3) abovee 


be AUTOTUNE LUERICATION, - Under ordinary opersting conditions the Autotune 
mechanism will not rcquire any lubrication for the lifctinc of thc cquipment,. 
If, however, the couiyient ie opcreted in a het arid clincte it may be ncecese 
sery to lubricate the ocilite pcrrings, rcplcnish th: oil supply of the oil 
retainors, and inscrt new worm gocr lubricstors into the holdcrs once a yeare 
The lubricants reccomended arc shown on thc following lubrication charts 
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LUBRICATE ANNUALLY. . 
EACH ARROW INDICATES A POINT OF LUBRICATION. 
LETTERS WITHIN BALLOONS CORRESPOND LUBRICANTS LISTED IN TABLE. 


Figure 5-5A Lubrication Chart 
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AUTOTUNE CASTING 


BALL BEARING 


SINGLETURN UNIT 


LUBRICATE ANNUALLY. 
EACH ARROW INDICATES A POINT OF LUBRICATION. 


LETTERS WITHIN BALLOONS CORRESPOND TO LUBRICANTS LISTED IN TABLE. 


Figure 5—-5B Lubrication Chart 
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MAINT ZHNANCE 


7+ DYNAMOTOR MAINTENANCE, 


a. BRUSHES. = Replece brushes when less than 1/4 inch long, measured to the 
springe The brush pressure is considered satisfactory if 1/4 inch or more of 
the spring extends out of the brush holder when the screw cap is renoved and 
the brush is touching the commutator. New brushes may be sanded in with a 
strip of 4/0 sandpaper slipped under the brush and pulled back and forth over 
a suitable are of the comutstor. It is preferable that new brushes be run 
in for several hours at no load, or a light load, to obtain the proper fit 
before the machine is required to carry the full loed. When brushes are re= 
moved for any reason, replace each brush in the same holder with the polar=- 
ity marks face upward. If a brush pigtail is broken or loose in the brush 
or end cap, the current will have a tendency to go through the brush springe 
This condition will cause the spring to ovcr-heat, lose te»per and fail to 
give the proper brush pressures 


be ARMATURE. = The armature should be ra.oved es rollowss 
(1) Remove the covers fron both cnds of the dynamotore 


(2) Remove the brush holder caps and brushes from both the high and the 
low voltaze ends of the conmutetor. 


CAUTION 


Notice that cach brush is marked so that the brush may be replaccd in 
tho same holder and in the same position in the holder, 


(2) Blow the dust and dirt from the shield and windings and disconnect 
the leads from th. ficld coils to the brush holder on the high voltage end 
at the brush holdcr tcrminalse 


(4) Remove the mts from the clamp bolis and remove the cnd shield. 
(5) Carcfully raiove the armature so as net to losc the end spaccrse 


ce COMMUTATOR. - A highly polished commutator is very desirable. A dark 
colored comutator should not be mistakon for a burncd counutator. If the 
surface is smooth and colishcd and the commutation is satisfactory, tho 
commutator should not be resurfaced. Slight sparking is not neccssarily 
evidence of poor commutation. If thc surface of a comiuiator is dirty, use 
a clean cloth moistencd with a cloaning fluid, such as potroleum spirits, 
kerosene, or gasolcno for cleaning and thc: rowipe with a dry cloth. Keep 
tho bearings and housing cleane Remove the ond covers and blow the dust and 
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MAINTENANCE 


dirt out after each 300 hours of operation, This cleaning should also ine 
clude removing the brushes and wiping the inside of the brush holders and the 
external surface of the brushes. If any mica of the undercut commutator exe 
tends up to the commutating surface, the mica should be undercut. For turne- 
ing down the comuutator or for extensive undercviting, re:ove the armature 
from the dynamotor and place ina lathe, 


d. BEARINGS AND LUBRICATION, - The bearings are designed for long life but 
should be replaced if the bearings 92.¢ loose on the shaft or if not otherwise 
operating satisfactorily. If the dynanotor is overhauled after each 300 hours 
of operation, no lubricstion will ve required between overhauls, To lubri- 
cate the bearings, renove the end cover and blow out the dust and dirt. Ree 
move the screws that hold the end shield bearing retainer, Remove the rece 
tainer, being careful not to lose any weshers fre the end of the shaft. 
Clean out all the old grease. Apxrly three or four drops of light machine 
oil to the balls and repack the outer side of the betring with a small amount 
of greasée Kecp dirt from entering the housing and do not allow grease or 
oil to drop omto the ccmnutator. Replace the washcrs and the end shicld 
bearing rcetaincr and cover, If the betérings are to be replaced, it will be 
necessary to remove the armature. If a puller is not availatle to remove 
the benrings, clamp the outer race finzly in a vice and drive the bearing 
off thc shaft by holding a punch against the end of the shaft and tapping 
the punch lightly with a hammer. Shimsiing should be done using washers 
equally divided at both onds. End play of aprroxinately .015 inch maximum 
is permissible. Whenever a bearing is removed fra: the housing, wipo the 
housing with 4 cican cloth and lubricate the housing sparingly with light 
machine oil. The inner race fits tne shaft with e light press fit and some 
selcction of pcesrings nay be neccssary to find one that is not too loose, 
The outcr race should have a sliding fit in the housing. A small picco of 
Pipe with the cnd smooth and slightly Jarger than the shaft is useful to 
press a new inner racc onto the sheft. Do not excrt pressure on the outer 
race of a bearing thet is being prcesscd onto the shaft. Aftcr replacing a 
bearing, reasscmble the dynamotor and neke certain that the armature rovolvos 
readily without bindinc. 


@e TROVELES, - The following chart lists the trouitles most often encountcred 
in the operation of a dynamotor and thc causes and correction of cachs 
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£. ARMATURE WINDING TEST. - Overheating, reduced speed, excessive arcing et 
the brushes or low out put voltage indicates that an armature winding may be 
shorted. when one or more of the above conditions exists, measure the re~ 
sistance between pairs of sdjacent comiutator bers, particulerly on the high 
voltage end of the commutetor. A reading between one pair of bars which is 
more than seven per cent higher or lower than the average of readings between 
other pairs of bars indicates an open or shorted windinge 


8. HES, ALIGHAENT . 


&e GENERAL. - The following equipment is required to slign the receiver reof 
and i-f circuits: A sicnal generator covering tue range 450 ke to 550 ke and 
1500 ke to 13,500 kc, an adjustable range audio output meter suitably matched 
to the Pe out put ianedance of 300 ohms, anc o non=-metellic screwdriver 
‘alignment tool. 


be I-F CIRCUIT ALIG*HEIT PROCEDUIE, - The ief channel should be aligned 
first. Proper alignment will be sucured by the following procedures 


(1) Adjust thc rceeciver for HCY operations, 


(2) Connect the outyut lead of the signal goncrator to the control grid 
of mixer tube V-102 (pin Noe 4 of X-102),. Connect the grounded lead to any 
convenient rocciver chassis point. 


(3) Connect the output meter to output jack J-1l1 and adjust the meter 
for the lowest range. 


(4) Romove frequcncy multiplier tube V-109 fran the recciver. 


(5) Adjust the signal generator for exactly 500 5) mininum signal outpui, 
1000 cyelc nodulation one 


(6) Turn on the recciver and aliow the unit to "warm 1 for ae least 
five minutese . 


(7) Advance the signal generstor attemation control until a deflection 
is obtained on the output meter, 


(8) Incrcase the signal genoretor output and increase the output moter 
range until e point is found where a further incroasc in signal genorator 
signal docs not cause 2 corresponding inercasc in output moter readings 
Attenuate the signal gcnerstor util a dror of several dt is observed in 
the output meter reading. This output meter rocding must not te exceeded 
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during receiver aligment since it indicetes a safe margin beiow the AVC 
threshold level. ) . 


(9) Adjust i-f slug numbered "1" (2-119, V-102 Plate) on the i-f plat- 
form (see figure 5-64) for maximum cutput meter readings. Repeat procedure 
for slugs 2-3-4-5 and 6, 


CAUTION 


Care must be exercised to constantly sttenuete the signal generator 
during aligrment procedure so that the output meter reading does not_ 
rise above the level determined in step (3). Failure to do this may 
result in missligrment of the ief circuitSe 


(10) Repeat the edjustment of i-f slugs 1-2-3-4 in the same manner as 
outlined to correct for any interaction between the circuits. 


Ge MULTIPLIER ALIGNMENT. - The multiplier is aligned by means of the slug 
adjustment of L-101 and the adjustment of C-141, C142, and C-143,. The slug 
adjustment for L-101 is engraved MULT, and cen be loc-ted by referring to 
Figure 5-63. Variable trimmer capacitors Cel41, C-142 and C-143 are located 
on the right side of the receiver and the slotted shaft screwdriver adjust- 
ments ere accessivle through the holes in the shield cngraved F, E and B, 
Refer to Figure 5-6, To align the rultiplicr, procced as followss 


(1) Connect the output lead of the signal generator to the antonna terme 
inal of the rcccivcr and connect th: grounded lied to any convenient receiver 
chassis point. 


(2) Connect the output metcr to output jack J-104, cdjust the rccciver 
for MCW operation, turn the receiver on and allow the usit to "warm up” for 
at least five minutcse 


(3) Loosen the Aut otune locking keys and sct the SAID sclector control 
for the 12.5 to 1605 mcgacycle band (band F)e 


(4) Rotate the TUNING control to thc stop onthe high frequency end of 
the band, then back away from the stop from two or three turns of the TUh= 
ING control. 


(5) Adjust the signal gcncretor to the frequency 2rrivod at on the roe 
eciver. Adjust both tho signal generator and the outrut meter to find the 
ave threshold lcvcl as outlined in steps (7) and (8) under ief aligment 
procedurc. 
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Figure 5-6A Tuned Circuit Locating Diagram 
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MAINTENANCE 


(6) Check the MULT. slug to make sure it is near the end of travel out 
of the multiplier coil. 


(7) Use a non-metallic alignment screwdriver to adjust trimmer capacitor 
C-143 through shield hole engraved F for a maximus indication on the output. 


meter. 


(&) Rotate the tuning control to the stop at the low frequency end of 
band F (12.5 to 18.5 megacycle). Back away from the stop two or three turns 
of the TUNING control. ; 


(9) Adjust the signal generator to the frequency arrived at on the re- 
ceiver. . 


(10) Adjust slug engraved MULT. for maximun output. hepeut steps (4) 
through (10) until satisfied that the oscillator multiplier circuits are 
"tracking" with the mixer circuits. 


(11) Set the BAND selector control on band E (8.5 to 12.5 megacycle) and 
return the TUNING control to the high frequency end of the bend as outlined 


in step (4). © 


(12) Adjust trimmer capacitor C-142 through shield hole engraved E for 
maximum output. 


(13) Set the BAND selector cortrol on Band B (2500-3500 ke band). 


(14) Adjust trimmer capacitor C-141 through shield hole engraved B for 
maximum output. 


d. R-F BAND PASS ALIGNMENT PROCEDURE. - To align the r-f band pass channels, 
proceed as follows: _ 


(1) Rotate the TUNING control to the stop on the high frecuency end of 
the band, then back away from the stop from two to three turns of the TUNING 
control. 


(2) Adjust the signal generetor to the frequency arrived at on the re- 
ceiver. Adjust both the signal generator und the output meter to find the 
ave threshold level as outlined in steps (7) and (8) wider i-f alignment 
procedure. 


(3) Check the band pass and antenna coil tuning slugs of the band or bands 


to be aligned to make sure they are near the end of travel out of their re- 
spective coils (refer to Figure 5-6A). 
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MAINTENANCE 


(4) Loosen the screws holding the protective covers of the alignment holes 
for the antenna coil, and band pass coil assemblies, and slide these covers the 
length of the slots thus exposing the alignment holes, (Refer to Figure 5-60.) 


(5) Stamped: on the cover adjacent to each hole will be found a letter 
and a number. The lettcr corresponds to the band indicated on the tuning 
dial and the associated slug as shown on Figure 5-64, Use a non-metallic 
alignment screwdriver to adjust the trimmer capacitor corresponding to the 
band it is desired to adjust. 


(6) Trimmer and slug adjustments are numbered consecutively beginning 
with the antenna coil, Adjustments for any one band should be made begin- 


ning with the highest numbered trimmer or slug adjustment and proceed to 
lower numbered trimmer and slug adjustments, It should be notcd that the 
number cf tuned circuits varies with the frequency bands, increasing in num 
ber as the frequency is lowered, 


(7) Each trimmer should be adjusted for maximum reading on the output 


meter, taking care to back off the signal generator output.so as not to ex- 
ceed the ave threshold level dctermined in step (5). 


(8) After the high frequency end of a given band is adjusted according 
te the above procedure, tuning control should be rotated to the stop at the 
low frequency end of the band. Back away from the stop two or three turns 
of the TUNING control, 


(9) Find the froquency with the signal generator and adjust the corres- 
- pondingly designated slug for maximum output meter reading. 


(10) Repeat, steps (1), (7), (8) and (9) until satisfied that the mixer 
and antenna circuits are "tracking" with the escillator multiplier circuits 
on any given band, 
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NOTES: 

1 ALL READINGS MADE TO GROUND WITH INPUT VOLTAGE OF 27 VOLTS, 

2 FIRST READING MADE WITH 20 900 OHMS PER VOLT METER. 
SECOND READING MADE WITH 1000 OHMS PER VOLT METER. 

3.1F ONLY ONE READING IS SHOWN, VALUES ARE IDENTICAL WITH BOTH 
METERS. ~ 

4.METER SCALES (LETTER SUFFIXES) ARE AS FOLLOWS: A=2.5V, 
B=!l0V, C=50V, D=250V. 
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Figure 5-7 Voltage Measurements — Right Side 
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NOTES: 


1. ALL READINGS MADE TO GROUND WITH INPUT VOLTAGE OF 27 VOLTS. 
2. FIRST READING MADE WITH 20,000 OHMS PER VOLT METER. 


SECOND READING MADE WITH 


1000 OHMS PER VOLT METER, 


3.1F ONLY ONE READING IS SHOWN, VALUES ARE IDENTICAL WITH BOTH 


METE 


4.METER SCALES (LETTER SUFFIXES) ARE AS FOLLOWS: 


RS. 


BiaslOV eG DOV, fb 1c SON: 


isc 619 
200D 


.¢) 


220,230D 


-12,-8C 
f°) 
160,75D 
220,230D 
220,230D 
) 

31,24C 
47,34C 
75,€5D 


205,215D 


Oo 


O, 


2A 


115,110D0 


115,25D 
65,50D 


220,230D 
120,75D 
47, 43C 


220,230D 
70,65D 


205, 215D 


e) 


ES) @ © 
4) 


190,200D a 
@1— 0 
‘ 
VTL 240,260D = 
4 O 
<a 
= 
age 


] 


eB 


«x 


©) 


Figure 5-8 Voltage Measurements - Left Side 
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Figure 5-9 Voltage Measurements - Bottom 
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Figure 5-10 Resistance Measurements - Right Side 
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Figure 5-11 Resistance Measurements — Left Side 
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Figure 5-12 Resistance Measurements - Bottom — 
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=e : (VOLTS? | 
PIN 1000 OHMS 20,000 OHMS 
NUMBER PER VOLT *SCALE PER VOLT 
1 0 om 
2 0 fe) 
Py 1.55 A FP, 
4 BOS A — 6 
5 1.55 A ica 
6 127 D 137 
iT 13 Cc 13 
8 183 D 183 
1 fe) ) 
2 27.5 ce 26.5 
3 =} A ee 
4 - ~25 A a 
5 | A | 
6 ~ .05 A = "05 
7 13 Cc 13 
8 227 D 227 
i 0 0) 
2 13 * 13 
3 1.25 A 1. 35 
4 fe) ?) 
5 1.25 A 1.35 
6 70 D 75 
7 ay Cc 26.5 
8 192 D 192 
| f°) ) 
2 27 27 
3 1.8 2.1 
4 0 0 
5 1.8 A 2.1 
6 112 D 117 
7 13.5 Cc 13.5 
8 177 D 175 
"Meter scales are as follows: 4 5 ao : 
C= “$0 ¥ 
C = 250 v 


Figure 5-13A Tube Socket Measurements 
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ss Sur A <—o 
4 ae A ~.35 
5 50 v 90 
6 5 A 101 
7 ee, C ine Pee) 
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I ) re) 
2 ¢) ) 
3 0) r@) 
4 -~.09 A -2.6 
5 0 O 
6 110 D 115 
7 13.5 Bilt 
a 2 8 230 vb 230 
' ce) @) 
. 2 a2 Cc 1405 
3 C ) 
4 =e A Benue, 
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6 72.9 L 75 
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3 ¢) Oe 
4 -28 C -30.2 
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3 18) re) 
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7 13.5 BRS 
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‘ 8 = 2:0 
) C =<» SO \ 
D = 250. 
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Figure 5-13C Tube Socket Measurements 
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2 13.5 

3 219 
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7 27 

8 10 
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3 1.5 
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A “NC -05 
& 13.5 
D 125 
G Zao 
de Fp 
C 47.5 
0 
0 
C 32 
Cc 1355 
0 
1] 
C (3-5 
A bbe 
0 
2.5 
70 
& 225) 
0 
13.5 
8) 205 
D 220 
0 
27 
6 10 
0 
Cc (2.5 
A hong. 
4 - .7 
A (<7 
D Bb 
G 27 
b 187 
a= 2.5 Vv 
§8= 10 v 
C= 50 v 
0=250 v 
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Figure 5-14 Typical Operations Curve 
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KR aaplifier 
screen bypass 


Band F bend pass 
Band E band pass 


Band D band pass 
Band C band pass 
Mixer grid tank 
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Band A band pass 


Mixer grid 
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Band F bend pass 
Band E band pass 


Band D band pass 
Band C band pass 
Mixer grid tank 

Band C band pass 
Band A band pass 


Mixer grid 
coupling 


Mixen cathode 
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First i-f ave 
bypass 
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935 2118 00 
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916 4073 00 
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916 4114 00 
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935 2118 00 
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Balancer tube 
plate filter 


AVC output filter 
cap 
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Audio output 
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Line filter 


RF anplifier ave 


typass 
Antenna 
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Antenna 
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Antenna 


coupling 
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coupling 
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Second i-f grid 


tank 
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tank 
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coupling 
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F 
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i-f coupling 
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5 
Lal 
3 
a 


CAPACITOR: 


CAPACITOR: 


CAPACITOR: 


CAPACITOR: 


APACITOR: 


CAPACITOR: 


Slt ee ne 


Ol mf +20%; 


10 mf +1 umf; 500 WV 


20 mmf +104; 
24 mmf +104; 
51 mmf +107; 
200 mf +54; 


200 mf +54; 


3 mmf +1/2 mf; 500 WV 


200 mmf +57; 


200 mmf + Py 


2 mf +1/4 mmf; 500 WV 


PbOCCCOOECEROSE EDAD ERSSs DEO—OSTEL EEE TOLEDO TET DNOELIEEEORS BBG OsbebeREDeeeOET Preeneceeroenvorses OREDOEE ) OHOEREDTORERSCTOROOREeSE LT ORT OOF 


CAPACITOR: 500 mf +20%; 500 WV 


300 WV 


CAPACITOR: 5 mmf +1/2 nmf; 500 WV 


CAPACITOR: 8 mmf +1/2 mmf; 500 WV 


500 WV 
500 WV 
500 WV 
500 WV 


500 WV 


500 WV 
500 WV 


68 mmf +5%; 500 WV 


2 mf +1/4 mf; 


200 mnf +543 


500 WV 


500 WV 


i 


912 0008 00 


1935 2128 09 
i916 4082 00 
916 4094 00 
916 4103 00 


‘916 4118 00 


'916 4126 00 


'916 4295 00 
'916 5007 00 


1916 5007 00 
‘916 4074 00 


916 5007 00 
916 5007 00 


916 4070 00 


'916 4309 00 
‘916 4070 00 


916 5007 00 


ee ee 


14303 


v7 X 
« ey ama? ba SA. &. 


a 


eS = 
a —p ke + 


ao Sarre 


«nese aden bape hata dedi: sem a a ee 
WHOA Se 
ie ee ei te ete, lo ——rew oe 


warOOk yids! fone, OR A ROR 


V4 SOE: pees ae 


ad bead 
? 


eb IS 2 es s\is Xeey < 
ee DSS t= 2 


We te gta, Bae 


vy 


AOS oS eae ar eae 
Ma oe oe OER Se ‘ 


ae eta e ane 


Vi GO? 3st oS PRED EIR 


Wi O02 picts S\ Ce pen 4 APT ERTS 


* 
* 


WE Se ie "as Pie 3 hp Sar ae | Bid tui ae ated Py nal 
. > F . ; oe wae 

=a <i sige amt - sai ak shee 

TH Oe pOlr hae Old Oe ae SPAS hat cad lie bis ja : 


» 


Tu 00), +; Sats Site tas GAOT aad 


' . f 


WE BOT caty Tas Oo Oe 
Zz . = 


sme T 4) ny ‘teed Boe ats. : h 


‘ 
Mii ee 
t 


Soreneceeneereeetaccerters 


ITEM 


Breeveeteecoevarerers 


CR~101: Crystal detector 


E-101 : 


E-102 


E-103 


E~104 


E-105 


E-106 


E-107 


E-108 


E-109 


E-110 | 


E-111 


E-112 


E-113 


14304 


Internal wiring 


cable connector 


Internal wiring 
cable 


Mounts 
CH11& 


‘Mounts 
C-123 


and C-120 


Mounts 
R-108 


R-107, 
and R-137 


Mounts R-102, 
R-103, C-103 
and C~104 


‘Mounts R-105, 
R-106 and C-116 


Mounts R-114,R~136,; BOARD 


C-137, C-140 


Mounts R-135,R-138 jBOARD 


C136, C-136 


Test board mounts 
R-135 and C-125 


Audio board mount ‘BOARD 


CIRCUIT FUNCTION 


t 
CPORLGOODERDORASO REE DODO AERA EESRAAEDeCteEteeeLEoeeenOS E SPADEDEELISSRORS CRONE SReCOREREDEEs TET HLOE NEDO F OORT EOOE ES ReseEOODeRRDOSERET srrsencncerannoooonoonrernes } Oeereeceereens: 
‘ 


connector 
R-110, R-114BOARD 


R-115,R-116 SBOARD 
and C=-124 


PARTS LIST 
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eeegrererereaoerereres: 


’ 
: DESCRIPTION 


‘CRYSTAL DIODE: Germanium; 0-100 mc; 50 v; 


0-22.5 ma 


--saeee 


‘BOARD TERMINAL: 


ee ee 


TERMINAL: 


TERMINAL? 
TERMDALS 


TERMINAL: 


TERMI. ALS 


TERMINAL: 


TERMINAL: 


; 
‘ 
4 


\BCARD 


TERMINAL? 


TERMINAL: 


R-116 ,R-119,R-120; 
R-121,R-122,R-123, 
R-124 7-125 ,R-126; 


R-127 ,R-128 ,R-129 4 


R-130, R-131,R-1324 


R-133,C-130,C-131, 


C-132, er ne, 


C-150 


Mounts R-109 ,R-112,;BOARD 


C-117, C-121 


TERM DAL: 


’ 
’ 
‘ 
' 


8 terminal pins 


INSULATOR: Isolantite; 1/4" diam x 5/6" lg 


4 terminal pins 


4 terminal pins 
4 terminal pins 


4 terminal pins 


4 terminal pins 
4 terminal pins 
4 terminal pins 
4 terminal pins 


31 terminal pins 


4 terminal pins 


RF band pass ter- ‘BOARD TER-INAL: 12 bund switch terminal pins 
; and 2 contact rod supports 
stator contacts of: 


minal board, 


S-101C and S~101D ' 


ectodersaetagetes Fee: 


Deesee reer onersecesesorrese nd pnesROEn EN Den neonoe nt senenenTTnenennerS 


COLLINS 
PART NUMBER 


SOPROODeeeET OOO serRenes vere Es Sees 


353 0003 00 
502 6681 002 
190 1105 00 


; 
‘ 
' 
' 
. 
tee 
’ 
‘ 
‘ 
’ 
’ 
’ 
‘ 
J) 
’ 
’ 
‘ 
: 
t 
’ 
‘ 
’ 
' 
’ 
‘ 
’ 
' 
, 
' 
4 


:502 6997 002 
'502 6996 002 


502 7002 002 


502 7003 002 


‘502 7001 002 
502 7000 002 


502 6999 002 


'502 4463 002 


‘502 4470 003 


902 6995 002 


‘502 6902 002 
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PARTS LIST 
cvvoasocnossscnnsasannuteuvoosneveunvsuseneesuuscunevasnecnsnqeeesousenemmusssenesntsnesssutnistsuseterusetnenieenesenenstevesinttntsrennteussntenosnnnoeesneyetmasouuenteertenesetnane 
: ; + COLLINS 
ITEM {+ CIRCUIT FUNCTION | DESCRIPTION ' PART NUMBER 
E-114; Antenna terminal { BOARD TERMINAL: Ant board; 12 band switch | 502 6898 002 
| board and stator terminal pins and 2 contect rod supports : 
: contacts of S-1014) . : 
E-115 } Multiplier termin— POARD TERMINAL: Exciter board; 6 band switch E502 6729 00 
' al board and ' terminal pins and contact rod support ; 
, stator contacts : 
, of S-101E i , 
E-116 ‘ Mounts R104 : BOARD TERMINAL: 2 terminal pins : 502 4469 002 
E-117 | Mounts R-113,R-117,BOARD TERMINAL: 4 terminal pins 1502 6998 002 
£2Gu122,° 0-126 iipadii penitn 
E-118 ' Replacement for : BRUSH? Carbon; positive and negative ' 
‘ AUTOTUNE motor : . | : 
‘ B-101 ; 
E-119 'Replacenent for ‘BRUSH HOLDER CAP: Positive and negative 
| AUTOTUNE motor : 
: B-101 . 
E-120 ' Replacement for  'BRUSII HOLDER: Positive and negative 
| AUTOTUNE motor : ‘ 
B-101 ' : 
E-121 ‘RE tuning core ‘CORE: Powdered iron; 1/4" diam x 1" long; 502 6899 002 
: , complete with adj, threaded sleeve : 
E-122 'I-F tuning core ‘CORE: Powdered iron; 1/4" diam x 1-3/8" long; ‘502 6900 002 
| complete with adj, threaded sleeve 
E-123 {Internal wiring GROMMET: 11/16" OD; 13/32" ID x 1/4" thick  !201 1080 00 
‘ cable abrasion ' neoprene rubber : 
! protector ; 
E-124 ‘Calibrate knob ‘KNOB: Round black phenolic; brass insert; fine ‘502 6674 002 
; : straight knurl ' 
F-125 !Gain control knob !KNOB: Round black phenolic; brass insert; fine!502 6675 002 
' straight knurl 
E-126 Band switch knob ‘KNOB: Round black phenolic; brass insert; fine'502 6676 002 
' | straight knurl 
E-127 ‘Tuning knob ‘KNOB: Round black phenolic; fine straight ‘502 5938 002 
‘ knurl; with handle 15/16" long 
wats ' 4 
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DESCRIPTION 
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ITEM 


Seneerecoeteoerrss 


E~128 


E-129 ! Power switch knob 


E131 | 
E-132 


E-133 


H=-101 

> H-102 
1-103 
H=-104 
H=-105 
H-106 
H-107 
H~108 
I-i0l, 


I-102 


J-101 


> J-102 


14306 


“een 


a en eee 


‘Lubricates 


eel 


6 Ob cee beret arasene 
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Lubricates 


‘Lubricates 


CIRCUIT FUNCTION 


TERODUOEERRERESRERTCOROOR DEFOR REDOOET Dee RoREteoDeeeEE 


Channel and emise 
sion selector 


switch knobs 


‘CFI relay unit 
connector 


Dynemotor shock= 


mount 


Dial light socket 


Secures CFI con= 


nector 


Maintenance tool 


turn worm 


turn worm 


unit worm 


Miaintenance tool 


Maintenance tool 


Alignment tool 


Provides dial 
illumination 


ANTENNA Connector 


RELAY UNIT 


connector 


multi 


single- 


control 


PARTS LIST 


KNOB: Wing; Alcoa alloy, black modized finish 


KNOB: Wing; 17st Aluminum alloy, black anod- 


ised finish 


LEAD: Connector; insulated wire lead 2-3/4" 


‘ long w/ banana plug terminals 


‘SHOCKMOUNT: 3/8" x 3/6" x 29/32" overall; 


including &€=-32 NC-2 


4 lbs 


studs; max static load 


SOCKET: Bracket for two bayonet base lamps 


‘SCREW: Special; 


‘SCREWDRIVER: Speciel; 90° angle; Phillips No,1: 


6-32 thread with knurled head 


{Pole on eech end 


4 
' 
: 


‘WICK: Lubricator; 
; overall 


WICK: Lubricator; 


‘ 
' 


ee ee ee 


‘WICK Lubricator; 9/16" x 1" x 1-1/4" mex 


overell 


overall 


WRENCH: Multiple spline for No, 6 Bristo set 


P02" ae OT ek One max 


9/16" x 3/4" x 15/16" max 


screws; hardened steel 


WREI.CHs Multiple spline for No, 10 Bristo set 


screws; hardened steel 


‘WRENCH: Tuning; 
diam x 3-3/32" 


LAMP: 28 v3 .17 


epost 


special 60° pointed bit; 9/32" 
long max overall 


emp; clear; min bayonet base 


{CONNECTOR: Single terminal push type binding 


‘conn BcTORs 8 terminal receptacle plate 


SUORPORDAeeesEDEDDoSONDORREREND EEN OROREO;RROEEENODORS SDORODEEN OS SOR ERRO RRO RSENS ERED DODRRmOR TTD ETS EDEN OBDOLSORDRORY 


: COLLINS 
| PART NUMBER 


) 
Poecergrenswananersersenesestsoeeeees 


502 4731 002 


502 4732 002 


502 6943 002 


200 0008 00 


1502 pore: 002 
502 6617 002 


024 3000 00 


902 6912 002 


502 6910 002 


owmewee nw eae 


‘502 6909 002 
024 9730 00 
4 9710 00 
502 6637 002 
262 3270 00 


372 1003 00 


‘502 6687 002 
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PARTS LIST 


‘ coil voltage 26,5 v nom 


eater noveenvonsanncenusonsvecsensocsesnonevoonusconssveseasrvoneannboensvosannvansstevonenssonatesvsadrossesssssusnecssnssosenammmnonnoorascqunstensnensomscoorisootssnegpeuesosueasunnevoquecgsueyegesnee? 
ITEM | CIRCUIT FUNCTION : DESCRIPTION 
J-103 | RELAY UNIT ‘CONNECTOR: 2 terminal receptacle plate 
‘ connector ‘ 
J-104 | AUDIO FILTER ‘CONNECTOR: 3 terminal receptacle plate 
: connector : 
J-105 | LF oscillator ‘CONNECTOR: 4 terminal receptacle plate 
‘ connector ' 
J-106 ‘CFI unit connector'CONNECTOR: 2 terminal receptacle plate 
J-107 3 oscillator ‘CONNECTOR: 4 terminal receptacle plate 
. ‘ connector : 
J-108 :Dynamotor connec= ‘CONNECTOR: 3 terminal receptacle plate 
: tor : ; 
J-109 ‘LIE FILTER UNIT ‘CONNECTOR: 22 terminal receptacle plate 
: connector : . 
J-110 'AUTOTUNEcasting ‘CONNECTOR: 23 terminal receptacle plate 
‘ connector : 
J-1i2 : AUTOTUNE control ‘CONNECTOR: 16 terminal receptacle plate 
' unit connector 
K-10] : Primary power ‘ RELAY? Single pole, normally open, double 
. control : break; coil voltage 26,5 v nom 
K-102 | Receiver disabling: RELAY: (1B) one pole normally closed; 


K-103 ‘Autotune contrel :TELAY: Armature (Part of /utotune Centrol 


| Relay : Unit C-147 

L-101 : Mult plete tenk  ;COIL: FF 

L-102 'High voltege ‘COIL: Filter choke; 1,5 hy -O +20%; .1 amp; 
| filter ‘ 100 ohm de 

L-103,' Low voltage input ‘COIL: FF choke; 3,3 uh | 

1-104 : filter 

L-105 ‘Control and power ‘COIL: RF choke; 9 uh; Aladdin 4520 powered 

. ‘ lead filter iron core 

1-106,/Control and power ‘COIL: RF choke; 400 uh; 3 mf dist capacity; 

L-107,' lead filter ‘ Aladdin #520 powdered iron core 

L-108,; ‘ 

L-109,: 

L-110,; : 


aprarencgnccnesnonoessseouneanenennens 


: COLLINS 
: PART NUMBER 


eencensccensesoneres & rt to 
‘ 


' 502 6638 002 
502 6688 002 
502 6686 002 


502 4556 002 


ee ee ee ee ee 


: 502 6686 002 
502 6764 002 
502 4460 002 
‘502 4457 002 3 
502 4554 002 


972 1009 00 


972 1011 00 


502 1901 003 


:502 6688 002 
‘678 0035 00 


240: 0027 00 


240 0026 00 


‘240 0023 00 


wenn ee ene 
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L-1l1, Control and power 
lead filter 


L-112; 


L-129 


ae neers ew ne ease eee en aero ae 


L-130 


1-131 


(ae 


L=-133 


L-134 


0-101 


0-119 
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CIRCUIT FUNCTION 
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Aucio output ref 


filter 


High voltage r-f 


filter 


Z-119 i-f trans- 
former primery 


Z-119 i~f trans= 
former secondary 


Z-120 i-f trans- 
former primary 


Z-120 i-f trans- 
former secondary 


Z-121 i-f trans- 
former primary 


Z-121 i-f trans- 
former secondary 


Operates tuning 
control 


Operates band 


switch 


PARTS LIST 


H DESCRIPTION 


COIL: RF choke; 400 uh; 3 mf dist capacity; 
Aladdin #520 powdered iron core 


COIL: RF choke 
COIL: RF choke; 2,5 mh +19% 


‘COIL: I-F primary coil; assembly of coil and 
' two terminal boards 

‘COIL: Z-119 secondary coil; assembly of coil, 
: C183, C-154 and terminal boards 1-1/8" x 

: 1-1/6" x 2-1/2" max overall 

‘COIL: I-F primary coil; assembly of coil and 
two terminal boards 


‘COIL: Z-120 secondary coil; assembly of coil, 
C-176, C-181 and terminal boards 


a 


‘COIL: I-F primery coil; assembly of coil and 
two terminal boards 


~seeecae 


COIL: Z-121 secondary coil; assembly of coil, 
C-178, C-179 and terminal boards 


‘AUTOTUNE MULTITUR! HEAD: 96V-1 positioning 
mechanism; 3-1/€" x 3-1/4" x 4-5/16" overall 


AUTOTUNE SINGLETURN HEAD: 96U-1 positioning 
mechanism, 1-5/8" x 2-7/5" x 4-5/8" overall 


eeeenee awe eee 


SOUTER DOReSEDOnOTEHeeNe DSR TaI ES PEDPOROTE DRE TDReTeRsesoanreert Teese POO ROOReRe DEE LE DeDeReEDeneesre sess secsenenereewTes ts teere OOETDORrEesPesoTeseneeteese Deeornee renrseencorereeseett tpenapronnnvesonsaesnanevensanscreanenenes 
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: COLLINS 
1 PART NUMBER 


' 240 0023 00 


502 6942 002 


240 5300 00 


‘502 4861 003 


502 4860 003 


1502 4861 002 
502 4659 003 
502 4661 003 
502 4858 003 


502 5389 004 


ied 


502 1977 004 


aennwe 
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ITEM 


Rosesereetecoensrsees 


0~138 


0-147 ; AUTOTUNE system 


P-101 
P-102 


P~103 


P-104_ 


R-101 


R-102 


R~103 


R-104 


R~105 


R-106 


aeoee VOOOU ETE ON ARAN ODRDOORDROL ODE NSD OE DOOD OE IE IGesOnecoTDOsnETEDeoooR soar eoaNNeEtEonotosrinereS 


gears 


control 


connector 
connector 


connector 


ee ee 


RF emplifier 
ave feed 


RF amplifier 
cathode 


Rr amplifier 
screen 


ee a ae 


RF amplifier 
plate 


Mixer grid 


ee eee ee 


: HV bleeder 
Mixer plate 


First i-f 


CIRCUIT FUNCTION 


CTORAAEORL ATOR PRD OLDORDOS RED OE SOAODET FE oarestaeerostes 


Operates band 
switch pinion 


Receiver power 


Line filter unit 


LUTOTULE casting 


AUTOTUNE control 
unit connector 


Mixer cathode 


Mixer and i~f 


amplifier ave 


First i-f ampli- 
fier cethode 


PARTS LIST 


PL Ae a SOeooneerOeeneroneserenenereonsoeten sree tenenon nen nanennee seen sscnansetes 
; : COLLINS 
DESCRIPTION ‘ PART NUMBER 


overall 


SHAFT: Band switch; flexible shafting with 
attached sleeves; 3/16" diam x 15-1/4" long, 


CONTROL UNIT: Consists of electrical control 
circuit components; 1-5/8" x 1-5/8" x 2-5/32" 
max overall 


CONNECTOR: 24 terminal plug 


‘CONNECTOR: 22 terminal plug pins 


CONNECTOR: 


CONNECTOR: 


ee 


RESISTOR: 


RESISTOR: 


RESISTOR: 


RESISTOR: 


RESISTOR: 


é 


SISTOR: 


& 


SISTOR: 


RESISTOR: 
RESISTOR: 


RESISTOR: 


RESISTOR: 


St ee ee ee ee ee ee ee 


23 terminal plug board 

16 terminal plug board 
100,000 ohm +20%; 1/2 w 
220 ohm +10%; 1/2 w 
47,000 ohns +107; 1/2 w 
4700 ohms +20%; 1/2 w 


47,000 ohms +10%; 1/2 w 
470 ohm +10%; 1/2 w 


22,000 ohm +207; l w 


4700 ohm +20%; 1/2 w 


47,000 ohm +20%; 1/2 w 
220 ohm +5%; 1/2 w 


100,000 ohm +2027; 1/2 w 


502 6692 002 


i 502 5388 004 


502 7006 002 
502 6765 002 


502 6906 002 


ee ee ee ee ee 


502 6433 002 


745 1171 00 


745 1058 00 


745 1156 00 


745 1115 00 


et ha ne eee ee ee eee ee ee ee ee 


145 1198 00 
745 1072 00 
745 3143 00 


745 1115 00 
745 1157 00 


745 1057 00 


745 1171 00 


dn ee ee ee ee ee ee ee 
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: ' 1 COLLINS 
ITEM : CIRCUIT FUNCTION | DESCRIPTION ‘ PART NUMBER 
: : t.theseseeess piebeticleiiitememakaenasaesdasial 
Sereerereeresonesenee  hbbbdbbhhhbehhhbiithehee ett he ie | “400000 00000001000000001 106 F080 406144 00Rt eboons eres OF 58 ORs neeneseneRDRE TS Prrereseoccocervossocsees Oy ESeeebereonEssoseset. © 


R=113! First i-f 


‘ RESISTOR: 4700 ohm +204; 1/2 w | 745 1115 00 
, amplifier plate ' : 

R-114! Mixer injection | RESISTOR: 100,000 ohm +202; 1/2 w ‘745 1171 00 
1 grid ‘ ; 

R-115 } Second i-f empli- } RESISTOR: 220 ohm +5%; 1/2 w : 745 1057 00 

' fier cathode  : | ‘ 

Re116 ! Second i-f ampli~ ! RESISTOR: 100,000 ohm +20f; 1/2 w : 745 1171 00 

: fier screen ' ' . 

R-117 | Second imf ampli~ | RESISTOR: 4700 ohm +20%; 1/2 w :745 1115 00 
| fier plate ; 

R-118 ' Detector load ‘RESISTOR: 47,000 ohms +102; 1/2 w ‘745 1156 00 

R-119 ' Datactor load ‘RESISTOR: 47,000 ohms +10%; 1/2 w ‘745 1156 00 

R-120 ' Detector load ‘RESISTOR: 10,000 ohm +10%; 1/2 w :745 1128 00 

R-121 | AVC losd ‘RESISTOR: 1,0 megohms 420%; 1/2 w '745 1213 00 

R-122 | Delay voltage ‘RESISTOR: 10,000 ohms +107; 1/2 w '745 1128 00 
: divider : 

R-123 | AVC accelerator ‘RESISTOR: 0,47 negohms +20%; 1/2 w ‘745 1199 00 
: tube plate load | Bice 

R-124 ! Balancer tube ; RESISTOR: 0,47 negohns +5%; 1/2 w’ ‘745 1197 00 
' plate resistor : 

R-125 | Time constant ‘RESISTOR: 0,47 megohms +20%; 1/2 w ‘745 1199 00 
| resistor : 
j 

R-12€ : AVC accelerator ‘RESISTOR: 0,47 megohns +20%; 1/2 w ‘745 1199 00 
: tube plate load : 

R-127 | Audio driver plate!RESISTOR: 100,000 ohm +20%; 1/2 w :745 1171 00 
' load ; ' 

R-128 Impulse coupling RESISTOR: 220,000 ohm 420%; 1/2 w ‘745 1185 00 
' resistor : 

R-129 ! Limiter time ‘RESISTOR: 1,3 megohns +5%; 1/2 w ‘745 1217 00 
| constent resistor: : 

R-130 !Balancer tube ‘RESISTOR: 0,47 megohns +5%3 1/2 w ‘745 1197 00 
| plate resistor , - ‘ 
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PARTS LIST 

ITEM { CIRCUIT FUNCTION DESCRIPTION jie vrepihe 

R-131: LO decoupling : RESISTOR: 3300 ohm +20%; 1/2 w : 745 1108 00 

R-132! Delay voltage | RESISTOR: 0,10 megohms 410%; 1 w ‘ 745 3170 00 
‘ dropping resistor t 

R-133: Delay voltage ‘ RESISTOR: 22,000 olims +20%; 1/2 w ‘ 745 1143 00 
: divider : 

R-134! Audio output ' RESISTOR: 22,000 ohm +20%; 1/2 w ' 745 1143 00 
/ equalization 

R-135! Multiplier cathode RESISTOR: 330 ohm +10%; 1/2 w : 745 1065 00 

R-136! Multiplier screen | RESTSTOR: 100,000 ohm +20%; 1/2 w : 745 1171 00 

R-137; Multiplier plate | RESISTOR: 47,000 ohm +20%; 1/2 w 745 1157 00 

R-138! HFO decoupling | RESISTOR: 4700 ohm +20%; 1/2 w : 745 1115 00 

R-139: "T" pad and ' ATTENUATOR: Variable; composition; 3 section; 380 oooh 00 
: cathode control :”2 w per section | 

R140! "T" pad ‘ RESISTOR: 8 ohm +57; 16 w : 747 1066 00 

R141: : : 

R-142! Series filament | RESISTOR: 85 ohm +5%; 10 w ‘747 9000 00 

R-143} Alignment iso- | RESISTOR: 3300 ohm +20%; 1/2 w :745 1108 00 

R-144 : Sensitivity ‘ RESISTOR: Variable; 500 ohm; linear taper : 380 0007 00 
: control 

R145: Multiplier band RESISTOR: 10,000 ohm +10%; 1/2 w ‘745 1128 00 
: A & B equalizer : ' 

R146! Multiplier band RESISTOR: 10 ohm +10%; 1/2 w : 745 1002 00 
: C & E equalizer : : 

R-147 | Multiplier band ‘RESISTOR: 15 ohm +10%; 1/2 w '745 1009 00 
| D & F equalizer : 

R-150! Balancer tube ‘RESISTOR: 4700 ohm +5%; 1/2 w '745 1113 00 
: cathode resistor | 

R-151 ; Audio driver grid |RESISTOR: 470,000 chm +20%; 1/2 w '745 1199 00 

R-152 ! Audio driver ‘RESISTOR: 2000 ohms +5%; 1/2 w ‘745 1099 00 
{| cathode ‘ ein : 

6-12 14311 


: : = 
= ¥ oy) 
*: yor, a ae Riss Kors 
- + 


Yea 
nar Ts 4) 


. oat - rn. 


ry. re 1. 
i * 5 
oe Aah fy 
4 . 7 - 
a 7 ene ‘ 
/ ot.t “iteed 
\* og 7?) Ff 
_ 2 Se ae + 
vi 
rl - » ae : 
at 44 e+e « 
es = 
> Ce ad 
y 7 » ay 
q “> 
ty ~ 
: ™ ae 
ft ry ¢ 
4"5 
e _ ee 
a 
" 
"—_. 
‘ : 
‘ 
} al 
i 
" > ‘ 
. - 
* 
ve. 
4 ' 
" 
' 
nA 
5 
. 
« 
- 
< - 
- 
f 
‘ 
J 
ir : 
A 
Pe . 
A 
J 
sf 
- 
‘ 
, At 
. 
* 
oo ae - 
“4 
7 oe 
of i) 
im / 
a | 
ve > b r 
j wed 
- ele nT Y > 
aire, 
ia ' 
' Fee a 
pers % ’ 
f , 7 
a) i a 
ae 
re wl, iss : 
‘Sf ape ig ® we a 


—— pon 


Straneusecnovagnannensecisaunvsotsoanennsensaosensenscorsnnneneessossensntiyes 


ITEM 


PObCes thoes seDOrOeEDD 


R-153 


R-154 


R-155 | 


R~156 
S-101 ' 


‘ 
‘ 


S-101A 
S-1018 
S~1010 


S-101D 


S-101E 


S-102 


S-103 


eet ee ee ee 


S-104 


S-105 
S-106 


S-107 


S-108 


et ee ES ees Sera esa cue 
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CIRCUIT FUNCTION 


SATETOSEDONSERASOONL ADORE DESO TEDEDORS OODeEeRereREsenoeS f +48 


Aucio output 
cathode 


Balancer tube 
cathode resistor 


Detector load 
Static drain 


ANTENNA coupling 
band switch 


RF amplifier grid | 
bend switch 


RF amplifier plate 


band switch. 


Mixer grid, band 
switch 


Multiplier, band 
switch 


CW, MCW-CAL 
switch 


Calibrate switch 


Power control 


Channel selector 


Channel seeking 
(ccarse) 


Channel seeking 
({ fine) 


AUTOTUNE over run 
limit switch 


SEPTOLOOERE DSSS ORDDEOE RAED ORCOROOOTTDEFESESS SHOE DOGDEFETEDGSDREGOEELONTERORORS I reneenereeeeeseOenteorese 
: 


Pe MOP eat bEED na San cede ka ag PO Se ne SEbb baa bobawccmac ae 


PARTS LIST. 


DESCRIPTION 


ee i PROESEOOEESIOTTERRORTEEEEOT sy Sentenreesasacetseooesseeteeess: 


RESISTOR: 330 ohm +5%; 1 w 


RESISTOR: 4700 ohn +5%; 1/2 w 


RESISTOR: 0,15 megohms +10%; 1/2 w 


| RESISTOR: 47,000 ohms +10%; 1/2 w 
| SWITCH: Consists of switch assemblies S-101A 
through S-101E 


) 
' 
s 
' 
' 
o 
‘ 
) 
! 
‘ 
4 
' 
' 
’ 
' 
' 
' 
) 
‘ 
' 
' 
i 
‘ 
‘ 


‘ SWITCH: Rack gear and movable contact 
assembly; laminated phenolic rack; silver 
‘p-.ated phosphor-bronze contacts 


SWITCH: Rack gear and movable contact 
assembly; laminated phenolic rack; silver 


SWITCH: Rack gear and movable contact 
asseubly; laminated phenolic rack; silver 
plated phosphor-bronze contact 


SWITCI!: Rack gear and movable contact 
: assembly; laminated phenolic rack; silver 
‘ plated phosphor-bronze contact 


wre ee@eecawn oc eee esnecns ae Ganacoeane 


‘SWITCH: Reck gear and movable contact 
assembly; lami:.ated phenolic racks silver 
plated phosphor-bronze contact 


SWITCH: 3 circuit, 3 position 


SWITCH: One nome opeu, one normally closed 
circuit 


a. > oe 


SWITCH: Control; manual operate; remote or 
manual release; 26.5 v Solenoid 


SWITCH: 1 circuit, 10 pos; non-shorting rota 
SWITCH: 1 circuit, 10 position; shorting type 


SWITCH: 1 circuit normally closed; cam 
operated 


SWITCH: 1 circuit normally closed 


= 
SOCOM HRS RE RE ROSSER EES eH SHEE SEH eee saseaaseeeane 


POODONC Senos esecooooonsoneeEtsereocesaereoosees lesenoosonetesroneaateaS 


COLLINS 
PART NUMBER 


OOOO ORET SRO LATI DOSORDDES TI EOS SEERE 


745 3064 00 


745 1113 00 


745 1177 00 
745 1198 00 


502 6904 00 


plated phosphor—bronze contacts; Part ofS LOIS 


! 502 gis 00 
502 6708 00 
502 6708 00 


502 4686 00 


260 0012 00 


OPP PSSSHEMS SHEESH AKRSOSASESK OH BEEBE BESESEEOEZS 


269 0012 00 


259 0012 00 
502 1894 003 


502 6428 002 


502 6413 002 


PO Peteeaeecasacecseces 
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ITEM 


SeLeesedeoreoonestens 


S-109 


S-110 


T~101 


V-101 | 
V-102 
V-103 
V-104 
V~105 
V-106 
V-107 | 
V-108 


V-109 


Sele ee ee ee ee ee ee ee ee By Pt ETE nt ne ep a 


V-110 


X-101,' Socket for V-10l, : SOCKET: Tube; std octal; ceramic 


CIRCUIT FUNCTION 


y ' 
OOOROOERORRSE ODE FOC EREPOROSEDODEDESESOCORDEOREEDEDEREROS § 1OCOSDORE SOR SSSRREOOELEDSOSOD HELENS ES EDeDesOoetesEODSIebeeReeOeSReSERORSES | 
i] 


Motor reversing 
- switch movable 


contacts 


Motor reversing 


| SWITCH: 


PARTS LIST 


peooocreerrtreesesee 
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DESCRIPTION 


3 circuits, 2 position, arm assembly 


TCH: 3 circuit, 2 position, contact mtg 


switch stationary, strip assembly 


contacts 


Pilot lamp circuit: SWITCH: Toggle SPST 


control 


Audio output 
transformer 


RF amplifier 


Mixer 


First i-ramplifier 


Speeat i-f 
amplifier 
Balancer tube 
AVC tube 
Audio driver 


Audio output 


HF ose multiplier 
N 


oise limiter tube 


V-104, V-106, 


' Va107, V-108, 
: V-109, V-110 


Band F, 12,5 mc - 


4 


UBEs 


a 
& 
Sy 


St ne ee ee ee eee eee ee 2 2 


ri TUBE: 


ace dae Fa 
S & & 
pe a TS 


Lae 
& 
ic] 
oe 


TUBE: 
TUBE: 
TUBE: 


‘COIL: RF; 12,5 - 18,5 mc 


18,5 me, of tuning 


12SG7; 
s 12SG7; 
12SG7; 
: 12SG7; 
12SL7; 
12SL7; 
12SJ7; 


TRANSFORMER: Pris 7000 ohms impedance; Sec: 
300 ohms impedance; 1 watt max freq response 
300 to 4000 cps +2 db 


1246; Beam power amplifier 
12SG7; HF amplifier pentode 
12H6; Duo—diode 


HF amplifier pentode 
HF amplifier pentode 
HF amplifier pentode 
HF amplifier pentode 
Twin triode amplifier 
Twin triode amplifier 


Triple grid det amplifier 


: COLLINS 
: PART NUMBER 


‘ 
De Denerrarenoeenoansnensararesesoosesee 


‘ 502 6435 002 
: 502 6438 002 
+ 266 3006 00 


: 677 0037 00 


254 0251 00 
254 0251 00 
254 0251 00 
254 0251 00 
254 0258 00 
254 0258 00 


254 0236 00 
254 0251 00 
254 0240 00 


220 1012 00 


‘254 0254 00 


'502 6961 003 
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ITEM 


OeRoorererreORTieEes 


ee 


2-102: Band E, 8,5 me 
' 12,5 me, r-f 
| tuning 


2-104 !Band C, 3.5 me 
' 5,5 mc, raf 
; tuning 


Z~105 ' Band Bee eDrnic 
| 3.5 me, ref 
' tuning 
Z-106 | Band A, 1,5 ne 
' 2.5 me, r-f 
tuning 


Z-107,' Band F, 12,5 - 
Z~108,: 18,5 me, band 
Z~109 | pass tuning 


Z-110,'Band E, 8,5 - 


Z-ll1,: 12,5 mc, band 
Z-112 ; pass tuning 


2-113,'Band D, 5,5 = 
Z-114 : €,5 mc, band 
+ pass tuning 


Z-115,'Band C, 3,5 - 
Z-116 : 5,5 mc, band 
pass tuning 


Z-117 ‘Band B, 2.5 - 3,5 


‘ mc, band pass 
| tuning 


(2-118 | Band A, 1,5 - 2.5 


; me, band pass 
tuning 


CIRCUIT FUNCTION 


Teeereoeerssteeeseeertee POSER OORT EESOrEeeDecasreeeteeEe 


Z-119 : First i-f trans- 


| former 
' 


Z-120 ‘Second i-f trans- 


: former 


14314 | 


F3 
FA 
3 
3 


COIL: 


COIL: 


ee ee eee eee eee 


/COIL: 


COIL: 


er ee ee 


‘COIL: 


Ror se 
Se 


S 
+ 
3 


Sd eet ee ee 


EF; 


RF; 


FF; 


RF; 


KF; 


Ne 


RF; 


PARTS LIST 


GEDDSESOROOORORESEETIONEHTOEDE NOES FEL EDOREDESEESOOROROON SE EEetORNSEeScHORtOTORT +e: seeenen rreeene eee APSPORT ODED DOE DSORDO NOE TOL DDN SOREDSRODTETORLODOSS FORT SeRSeEOOD ESOS ED CerernenEDeRE HORE TT IDE TERS FORT SERS HERTETDS LOOeEDE DET ORD ENTERS EES OTE I ERE@S 


DESCRIPTION 


COIL: RF; 8,5 - 12,5 me 


5.5 - 8,5 me 
3.5 - 5.5 me 
2,5 -3.5 me 
1.5 = 2,5 me 
8.5 -~12 .5 me 


12,5 ~ 18,5 me 


3; 5.5 - 8,5 me 


: 355 = ao ne 


fie Fs.) mes, Fey 


1,5 - 2,5 me 


TRANSFORMER: I-F; 450 -550 ke 


TRANSFORMER: I-F; 450-550 ke 


+ COLLINS 
: PART NUMBER 


*ORRODELOGORSEDSOREEEEROTLOORDEOE OCOD OTE IEDSGSESE ERE RORESPORSSORE DODO Se mi renteeeseneet ei Bareeer® » Sener ns teedeDOreeeRtoetsereeces Peesewereeeeeneete tet oeten ttt seeesee 


502 6960 003 


502 6962 003 


502 6963 003 


502 6964 003 


‘502 6965 003 


"502 6960 003 


'502 6961 00 


'502 6962 003 


‘502 6963 003 


502 6964 003 


502 6965 003 


502 7034 004 
‘502 7035 004 
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ITEM 


Cotes esevrccserecer sarees 


Z-121: 


Z-122 : 


ee ee ee ee ) 


Z~123 


Z-124 | 


Z-125 


Se eee eee ee ee es 


2-126 


201-299 
Series: 


NOTE: 


301-399: 
Series: 


5 
5 
ee 


‘Power and control 


Ce ee 


REPOREFOORERTDSOORROTESEOREE Espoo eeheReCeeeetEeeoeesate poco 


CIRCUIT FUNCTION 


DOLEDORDT CORRE OR CE REE ROROERO ese RDOsaeTEODOED 


PARTS LIST 


SOOLGOLETEFOR ERODE OROESTEDDERDOR SOL DOOREeDOeRT ERE EE OEE EONCOOON RENT ORSoetS Eee 


DESCRIFTION 


NPR RRORD ODOC OH OROREEDEOCRRE RS HOOOOEOE DEED ERODE CRORE DOS EEEROOREEDOC IOS mEEDeDEDeHneoeDOeerEeED ODT 4s LOTSDE SEE DERREERSD ESOS ;EESES er nacre pe 
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+ COLLINS 
: PART NUMBER 


eraeeeacesrenerseee 


Third i-f TRANSFORMER: I-F; 450-550 ke : 502 7036 004 
transformer : 
Audio filter FILTER: AF band pass or low pass; band pass’: 673 0036 00 
characteristics 300-400 cps; less than1,5 :; 
db below 1000 eps response; 1600 cps -and above 
30 db or more below 1000 cps response : 


Antenna coil 
assembly 


Bandpass coil 
assembly 
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gi 


assembly 


lead filter 


s] 


: in a sealed enclosure 


This unit is dehydrated end hermetically sesled, 


COIL ASSEMBLY: 
Z-104, Z-105, Z-106, C-101, 
C-171, C-172, C-173, C-174) C-175' and £113 


‘COIL ASSEMBLY: 


2-115, Z-116, 2-117, 2 


C-107, C-108, C-109, C-1l1, C-113, c-114, 


and E~-112 


Consists of Z-107, 2-108, 
Z-10), 2-110, Z-111, 2-112, 2-113, Z-114, 


z-118, 


C-142, C-143 and E-114 


Ca150C-151 BCai5o- 


1-121, 1-122, 1-123, 


FILTER ASSEMBLY: Line: Consists of box and 
cover assembly; C-146, C-147, C-148, C-149, 


C~153, 


L-124, 


J-108, K-101 and P-101 


Collins Radio Eomp any, if pitiitnd is needed, 


Consists of Z-101, Z-102, 2-103}502 4615 004 


C-170, 


502 4614 004 


gee tw eee wee Bee ene nee eae 


Multiplier coil ‘COIL ASSEMBLY: Consists of L-101, C-139, C-141 p02 ei 003 


502 4607 004 


C-154, C-155, 
C-160, C-161, 
C-166, C-167, 
L-107, 1-108, 
1113, 1-114, 
I-119;: 1-120, 
L-125, 1-126, 


(LF OSCILLATOR: Oscillator circuit components ree 0879 003 


It should be returned to 


‘WF OSCILLATOR:. Oscillator circuit components in502 0962 003 


This unit is dehydrated and hermetically sealed, 


in a sealed enclosure 


Collins Radio Company if servicing is needed, 


aecenacene- 


FI ASSEMBLY: 


It should be returned to 


ee 


~- 


‘520 3496 00 


14315 


PARTS LIST 
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Toreenenveserenseiaes eee ie ee co T N S 
ITEM CIRCUIT FUNCTION ' DESCRIPTION ‘ PART NUMBER 
C-401! CFI Oscillator  : CAPACITOR: 270 mmf +5%; 500 W ! 916 5012 00 
| Trimmer ‘ : 

C-402' CFI Oscilletor | CAPACITOR: .01 mf +20%; 300 W : 935 2118 00 
| screen bypass! : 

C-403 CFI Oscillator CAPACITOR: 3900 mf +57; 500 W + 935 2099 00 
' plate bypass : 

C~404 | CFI Oscillator ‘CAPACITOR: ,01 mf +207; 300 W ‘935 2118 00 
' filament bypass : 

C-405! CFI Oscillator | ;CAPACITOR: ,01 mf +20%; 300 WW ‘935 2118 00 
1 plate filter : : 

C-406: CFI Multiplier § : CAPACITOR: 01 mf 420%; 300 WV ‘935 2118 00 
' screen bypass 

C-407 ' CFI output plate 'CAPACITOR: 5 mmf +1/2 mf; 500 W :916 4083 00 
: coupling ; 

C-406 | CFI Oscillator  |CAPACITOR: 500 mmf +20%; 500 w '912 0282 00 
' multiplier coup— ; ee : : 
; ling 

C-409 ! CFI Oscillator  !CAPACITORs ,01 mf +20%; 300 Ww ‘935 2118 00 
' feedback ; : 

C-410 : CFI Oscillator ‘CAPACITOR: 500 nmf +20%; 500 W ‘912 0282 00 
; Plate tank : 

E-401 | CFI resistor ‘BOARD, TERMINAL: 22 terminal pins :502 4604 003 
‘ board mounts : 
5 C=403502407, 0 ee 
: 0-409, L-402, : 
| Re403, R404, $ 
‘ R405, R-406, =: 
: and R-407 

L-402 !CFI Multiplier | ‘COIL: RF Choke; 1.3 uh +10%; Aladdin $20 240 0024 00 
' plate choke : powdered iron core | 

1-403 }CFI Oscillator  :COIL: 3,5 uh +10%; Aladdin powdered iron :278 0012 00 
| plate tank ‘ core #520 ‘ 

R-401/ CFI Oscillator | : RESISTOR: 100,000 chm +20%; 1/2 w :745 1171 00 
' grid | 

R-402: CFI Multiplier ‘RESISTOR: 47,000 ohn +20%; 1/2 w ‘745 1157 00 
; grid : t 

6-17 
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CIRCUIT FUNCTION 


srpeeeeee ODCH OR ORRDSTEEDORERESOONOE DEFENSE NOEs seeDerDe 


ITEM 


Setereoestesessneter, 


R-403: CFI Oscillator 


plate 


R-404: CFI Multiplier 


ccreen 


Seen en se OOO eee ee 


R-405 : CFI Multiplier 
plate voltage 
divider © 

R-406 : CFI Multiplier 
plate voltage 
divider | 
R-407 : CFI Oscillator 
screen 


V~401 : CFI Oscillator 


ee ee eee ee ee eee ee 2 ee es 


V-402 : CFI Amplifier 


X-401 ! Socket for V-101, 
X-402 ! V-102 
Y-401 ' CFI Frequency 


‘ control 


501-599: 
Series 


C-501 : Calibration input 


K-501 MCW, CW, Cali- 


brate control 


K-502 ;Celibrate, Re- 


ceive control 


Relay unit con- 
nector 


P~502 


ee ee ne ee | 


601-69 
Series 


C-601 } HV filter 
6-18 


- PARTS LIST 


DESCRIPTION 


+PERSORSRODODEPOROEREE SORE DOE ROTI ERO OOeE ECE TSER Es tenon ERED PUTT sPesereconenreetsrs. : Pe 


RESISTOR: 33,000 ohm +20%; 1/2 w 


RESISTOR: 220,000 ohm +204; 1/2 w 


ee eee eee ee ee es | 


‘ RESISTOR: 100,000 ohm +20%; 1 w 


‘RESISTOR: 4700 ohn +20%; 1/2 w 


RESISTOR: 47,000 ohm +20%; 1/2 w 


TUBE: 12SJ7; triple grid det amplifier 


TUBE: 12SJ7; triple grid det amplifier 


ee ee ee 


‘SOCKET: Tube; std octal; low loss mica 
filled bakelite 


CRYSTAL: 200 kc; metal holder; 1,32" diam x 


2.56" long; w/ small wafer octal base; 
crystal electrodes connected to pins 3 and 7 


RELAY UNIT ASSEMBLY: 


CAPACITOR: 36 mmf +20%; 500 WV 

RELAY: (1A, 2B) three pole; one normally 
open and two normally closed; coil voltage 
26,5 v nom 


RELAY: (4C) four pole double throw; coil vol- 
tage 26,5 v nom 


CONNECTOR: 10 staked terminal plug pins 


DYNAMOTOR ASSEMBLY: HV dynamotor 
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CAPACITOR: 8200 mmf +10%; 300 WV 
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COLLINS 
PART NUMBER 


Wr ed 


745 1150 00 
745 1185 00 


745 3171 00 
745 1115 00 


745 1157 00 


254 0254 00 
254 0254 00 
220 1005 00 


291 0003 00 


502 6798 002 


916 4009 00 
972 1010 00 


972 1008 00 


502 6790 002 


' 502 6889 002 


935 2114 00 
14317 


a 


ca 


- a 


Oe seoeneoeeee oe 


231 0027 00 dynamotor 


t 

ITEM | CIRCUIT FUNCTION 

cern nnn 

: 

C-602: Input filter 
t 

D-601! Receiver hv supply 
t 
t 

E-601! Replacement for 
1231 0027 OO dynamotor 
5 

E602! Replacement for 
Pea. 0027 OO dynamotor 
| 

5-603! Replacement for . 
'231 0027 OO dynamotor 
t 

E-604' Replacement for 
i 
i] 
1 


E-605; Replacement for 
£-606!231 0027 00 dynamotor 
E-607 | 
E-608 } 

' 


‘ 
E-609; Replacement for 
E-610! 231 0027 00 dynamotor 


E-611; Replacement for 
231 0027 00 dynamotor 
E-612: Replacement for 


231 0027 O00 dynamotor 


P-601! Dynamotor connector 
‘ 


' 
900-99% Shock-reducing 


Seried mounting rack 
i 
J-901; Power and control 


connector 


14318-2 
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PARTS LIST 


' 

CAPACITOR: 8200 mmf +10%; 300 WV ' 
i 

1 


DYNAMOTOR: Input 26,5 v3; output 220 v at 
i amp - 


BRUSH: Carbon; positive hv brush; com- 
plete with pigtail lead and spring 


BRUSH: Carbon; negative hv brush; com=- 
plete with pigtail lead and spring 


BRUSH: Carbon; positive input; ccmplete 
with pigtail lead and spring 


BRUSH: Carb~n; negative input; complete 
with pigtail lead and spring 


CAP, BRUSH HOLDER: Mclded bakelite; 
brass insert threaded 3/6-32 


HOLDER, BRUSH: Lew voltage; solder lug 
connector 


HOLDER, BRUSH: thv; solder lug connector 
HOLDER, BRUSH: -hv; solder lug connector 


CONNECTOR: 3 terminal plug board 


SHOCKMOUNT: 4" x 10-1/2" x 23-27/32" 
max overall 


CONNECTOR: Female; 24 terminals 


0b OS Ow 6 6 OO HS Ob WO SHON OS 8 HOSE O2 OSH NHSSHBEKGS SEBSEKSH OCA MSOSOOree 


eer se . fe eo ee eS DD 


+ esto sdanunsnngessosanavnoetesasocnesenevestensenseonessensioaneemqnocnvoeen oensssonpsansenessnDessaasaressenensusnnssssessessussssnuucasenssussnstes sii 


935 2114 00 
231 0027 00 


234 0133 00 
234 0132 00 
234 Ro: 
234 0137 00. 


234 0136 00 


234 0138 00 
234 0139 CO 
234 0140 00 


02 6784 00 


02 4365 005 


wa MM 


502 4349 003 
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Figure 7-1 Receiver Top 
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Figure 7-2 Receiver Parts Arrangement = Top 
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Figure 7-3 Re ceiver Bottom 
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Figure 7-4 Receiver Parts Arrangement — Bottom 
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Figure 7-5 Receiver - Right Side 
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Figure 7-6 Receiver Parts Arrangement — Right Side 


kena ee 


aes ve 

i i, ; 

g s 

aw : + 


R-153 
V-108 X-108 


ie. | 
: tific he T ra 


: R-126 
R-123 
Fr C=-1i23 
Bow ‘ ; V-104 x-104 
= be, -110 
Gt 4.3. N O68 
aaa SAY ae c-!i20 
@-=s7 VV -103 Xx-103 
eee | R-it 
tee OS 


- 


22 apa 


Figure 7-7 Receiver - Left Side 
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Figure 7-8 Receiver Parts Arrangement - Left Side —. 
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Figure 7-9 High Frequency Oscillator, Top Enclosed 
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Figure 7-10 High Frequency Oscillator, Open, 
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Figure 7-12 Low Frequency Oscillator, Open 
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Figure 7-14 CFI Unit, Side Enclosed 
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Figure 7-16 CFI Unit, Wired Side 
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Figure 7-18 Filter Unit, Bottom Open 
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Figure 7-20 Relay Unit, Side Open 


a ne ne a EN REE oe EE Re = cree etiam a i Be 


pay Ps 


HIGH FREQUENCY 
OSCILLATOR 


LOW FREQUENCY 
OSCILLATOR 


S-106 
$7105  AUTOTUNE 
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Figure 7-21 Autotune Casting Assembly, Top Left Oblique 
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! Figure 7-22 Autotune Casting Assembly, Bottom Right Oblique 
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Pi Figure 7-23 Autotune Control Unit, Rear View 
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Figure 7-24 Autotune Control Unit, Front View 
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KEY TO SYMBOLS FOR CONTROL UNIT, MULTITUS# UMIT AND SINGLETURN UNIT 


Line Shaft 

Drive fora 

Worm Gear 

Slip Clutch Drive Gear 

Slip Clutch Idler Gear 

Slip Clutch Spur Gear 

Slip Clutch Band Dog 

Slip Clutch Band 

Slip Clutch Drm 

Counter Drum Crive Gear 

Counter Drum Idler Gear 

Counter Drum Spur Gear 

Planetary Drive Gear 

Planetary Stationary Gear 

Counter Drum Planetary Gear 

Cam Drum Idler Gear 

Cam Drive Gear Assembly 

Cam Drum Spur Gear 

Cam Drum Hatchet Dog 

Cam Drum Ratchet Tooth 

Cam Drow 

Counter Drum Slot Ring 

Counter Drum Slot King Pawl 
(23A-Pawl Heel) 
(23B-Pawl Tail) 
(23C-Pawl Toe) 

Counter Drum Home Stop Gear 

Home Stop Pawl Operating Gear 

Pawl Lifting Toggle Lever 

Pawl Lifting Toggle 


2. 
2. 


BS 


Home Stop King 

Home Stop Paml 
(29A-Pawl Heel) 
(29B-Paul Tail) 
(29C-Paw) Toe) 

Stop Ring 

Stop Ring Paul 
(BlA-Paw] Heel) 
(31B-Paw) Tail) 
(31C-Paw] Toe) 

Pawl Spring 

Stop Ring Drum Lock 

Tuning Knob Shaft 

Tuning Drive Gear 

Tuning Drive Limit Spline 

Tuning Idler Gear 

Tuning Spur Gear 

Tuning Spur Gear Clutch 

Tuned Element 

Stop Bar 

top Ring Drum Drive 

Can Drum Drive Gear 

AUTOTUME Motor Control Switch 
lock ; 

Locking Ars Drive Gear 

Locking ams Spur Gear 

Locking Arm Engage Collar 

Locking arm Operating Clutch 
Dru 

Locking Arm Operating Clutch 
Cam 


*. 
51. 


Locking Arm Operating 
Clutch Are 

Locking Arm Operating 
Clutch Arm Spring 


Switch (5-109) 


Faulty Operation Switch 


(s-108) 
Faulty Operetion Switch Cam 
Faulty Operation Switch 
Interlock ara 


; Faulty Operation Switch 


Interlock Clutch Cam 
Seeking Switch (S-106) 
Seeking Switch Adjustaent 
Seeking Switch Katchet Dog 
Seeking Switeh Ratchet Tooth 
Breaker Contacts (S-107) 


Locking Arm Operating 
Clutch Spring 

Single Tooth Katchet 
As 


Neon Bulb (surge absorber) 


Figure 7-25 Control Unit Sections 
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CAM DRUM 


SLIP CLUTCH STOP RING 


DRUM 
HOME STOP 
RING 


STOP RING 
DRUM LOCK 


IOLER GEAR 


CAM DRUM 
SPUR GEAR 


STOP RING PAWL 


CAM DRUM CAM DRUM 


RATCHET DOG 
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Figure 7-26 Singleturn Unit, Front View 
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PAWL WORM GEAR 


PAWL SPRING 


Figure 7-27 Singleturn Unit, Rear View 
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Figure 7-28 Singleturn Unit, Sections 
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Multiturn Unit, Front 
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Figure 7-30 Multiturn Unit, Rear 
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Figure 7-31 Multiturn, Sections 
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Figure 7-32 Mounting Base Dimensions 


NOTE: ALL DIMENSIONS ARE IN INCHES. 


CLEARANCE 
FRONT OF UNIT 
4” FOR REMOVAL OF UNIT 
18" FOR ADJUSTING CONTROLS 


REAR OF UNIT 
2" FOR REMOVAL OF CONNECTOR 
PLUG FROM SHOCKMOUNT AND 
VENTILATION 
4” IF CABLE COMES DIRECTLY FROM 
REAR OF CONNECTOR PLUG. 


J 


+ _FOR FREE MOVEMENT IN ANY 
DIRECTION ON SHOCKMOUNT 


loz 


7 £S 
a 
@:- 
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WEIGHT UNCRATED 


POWER SOURCE 


26.5 VOLTS DC. 
2.7§ a@@ AMP OPERATION 
7/6 @ AMP. DURING CHANNEL 
SELECTION 


500 MILLIWATTS 


AUDIO POWER OUTPUT 


RECEIVER UNIT - 39.5 LBS. 
MOUNTING BASE- 4.0 LBS. 


TOTAL 43.5 CBS. 


REQUIRED VACUUM _TUBES 


5-t2SG7 
1-12H6 
5-12SJ57 
1-12A6 
2-12SL7 


Figure 7-33 Receiver Outline. and Mounting Dimensions 
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Figure 7-34 Control Box Mounting Dimensions 
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Figure 7-35 Control Box Schematic Diagram 
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Figure 7-36 LF Oscillator Wiring Diagram 
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Figure 7-37 HF Oscillator Wiring Diagram 
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Figure 7-38 Relay Unit Wiring Diagram 
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Figure 7-39 CFI Unit Wiring Diagram 
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Figure 7-40 Filter Unit Practical Wiring Diagram 
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SERVICE REPORT 
REPLACEABLE COMPONENTS. 


Please fill out this form and submit it by mail to the COLLINS RADIO COMPAN! 
CEDAR RAPIDS, IOWA, USA, when reporting failure of component parts, A properly con: 
pleted report must be submitted for each part before any accounts will be adjusted, 
An accurate report will assure the correct replacement part, 


DENTIFICATION OF COMPONENT 


IDENTIFICATION OF COMPORER® 
Owners eee L ; er en eee 
Equipment Type No, re Rais Serta Yano ee 
Unit Type No, — Serial No, — 


Component Item No, ____ Shee: __ Stock No, ; 


——— 


— —_— 


— 


ee 


Description of Component _____.________-___--__ 


A 


————— 


nn 


ons 


SERVICE DATA 
Date Equipment Received __ __-_________— 


Date of Failure 


Date in Service 
Hours of Service Bota. 


—_— 


HATURE OF FAILURE —.- _-___-_ _____—_—_-—__—_ 


Ce SS SA —— 


OPERATING DATA ALD CONDITIONS (At tine of failure) 
benexVol tage alee GAS Vial BGS ae: Oe Abnormal Meter Readings _..._ 

Ambient Temperature Bens recs OF Wicbtri cal OLOImnt. eee 
Associated Fuse Failure___ 
ditional Corments _——_-_-_- ____ ___- —__ — 


a  e eres = 


na 


ee Conponent snepLACG@ cs nee. 


Cut of Service __.._ 
Tenporary Repair (state nature) ——————————_—_-_—___—_____- — 


——— ns 


Date of Report . Ke Pe aaa Signed 


THESE HITRIES 


Received Oy ape fe yao Replacement Order No, 


Results of Factory Test: 
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ry 


Disposition . EI aR Se re eee 
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CALIBRATE 
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VALUES ARE 


UNLESS OTHERWISE INDICATED, ALL 


RESISTANCE VALUES 


CAPACITANCE 
MICROFARADS AND (NDUCTANCE 
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